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eee INSURE UNIFORM QUALITY 
PUTNAM %- Seed END MILLS 


More than the ordinary methods of inspection are em- 

ployed at Putnam. Here, every single end mill receives 

Call Your Putnam extremely rigid inspection in nearly a score of important 
Distributor details. They are carefully checked for hardness, clearance 
angles, form of flutes, quality of workmanship, and finish, 

[ od eotarmper ne. Saad and must prove perfect end mills in every respect before 
Pin seeded ieee end chee wie they are passed for shipment to you. It’s final assurance that 
stocked in the complete Putnam line. they will provide the faster cutting, longer life and better 


all-round performance you expect of Putnam End Mills. 


PUTNAM TOOL CoO. 





2985 CHARLEVOIX AVENUE - DETROIT 7, MICHIGAN 










‘ALLEGHENY LUDLUM 
STEEL CORPORATION 


General Offices 
Pittsburgh 22, Pennsylvania 


ake aq RE MACHINING 


STAINLESS STEEL 


3 Derstie war or_ peace, Uiiiilask will 


always be a critical material in the 
shop. You'll want to keep rejects and 
spoilage low, as well as machining time 
and cost—and there are ways to do it. 

Cutting speeds can’t be as fast as with 
carbon steel or low alloys. Tools should 
be high speed steel or carbide-metal 
tipped, with a generous rake and a chip 
breaker, if possible. Keep them sharp, 
and don’t allow the tool to ride on the 
work, to avoid work-hardening. 

More important, check the design of 
the cutting tool itself, and check the 
possibility of using one of the special 
Soti-sierkdaing grades of Allegheny 
Metal. Let us help you also to select the 
right cutting tool from our complete 


SRS: 
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t 
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range of High Speed Steels, ALX Cast. 
Alloy Bits and Carmet Carbide Tools. © 


* Branch Offices in Principal Cities... Allegheny Metal also handled by all Joseph T. Ryerson & Sons, Inc. W 








EVEN Wortk- 
tlaridonng 
Manganefe 
Steels - 


princnt no publem “AARDSTEEL” Qn 


@ “HARDSTEEL” drills are designed primarily for drilling 
hardened steels. However, the heat and abrasion resisting char- 
acteristics of “HARDSTEEL” enable it to solve many other 
difficult problems, such as drilling work-hardening manganese 
steels. On the job illustrated, that of drilling a 17% manganese 
steel rail, ordinary high-speed drills quickly burned when work- 
hardening set in, or when “hard spots” or manganese segrega- 
tions were encountered. “HARDSTEEL” drills did the job easily 
—at an average time of 2 minutes per hole! 


“HARDSTEEL” may solve your problem. 


Benet ot ic COOLANT WHEREVER POSSIBLE! 
_ 


BLACK DRILL CO., Division of BLACK INDUSTRIES , 


1368 EAST 222nd STREET CLEVELAND 17, OHIO / 


a 2 ee ee 


Write for your copy of 
the “HARDSTEEL” 
Operator’s Manual. 


Learn how to drill hard- 
ened steels without an- 
nealing, and how to use 
“HARDSTEEL” tools 
for difficult jobs. 
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 HOLO-KROME 
fibre forged 


INTERNAL é 
WRENCHING 


SOCKET : 
HEAD “ 
CAP : 
The Internal Wrenching feature permits the saving of Weight 
size of members reduced. . . Saving of Space - minimum 


SCREW 
clearance for internal wrenching plus fastening placed at de- 


~ 
Q 
. . Saving of Assembly Time - quick and 





sired location. ° 
positive tightening increases speed of assembly. 


Holo - Krome Socket Screw Products are scientifically heat treated 
to develop, in their correct proportion the various physical proper- 


ties inherent in the special analysis alloy steel used in the manufac- 
the Completely Cold 


ture of Holo-Krome FIBRO FORGED Screws 


Forged Screws 


‘our Holo-Krome Indus- 
trial Distributor i og 4 
rom his cuhutinf i, 
Unilailrag. PERFORMANCE 
i = 


to serve you 
HARTFORD 10, CONN., 


warehouse stock. 
STRIPPER } 
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THE HOLO-KROME SCREW CORP. 
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NEW 


Universal 


ZtzePOWRARM 
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Positioner 
HOLD AND TURN WORK 


Hydraulic pressure on ball 
and socket joint, controlled 
by fingertip adjustment, 
HOLDS work and permits 
operator to work with 
BOTH hands free. HOLDS 
delicate or heavy work up 
to 150 pounds. There is 
an attachment for nearly 
every kind of work. 


tae in $39> 





WRITE OR WIRE 
FOR CATALOG SHEET 

























360° AT ANY ANGLE 


USE IT FOR... 


REPAIRING 
WELDING 
SERVICING 
ASSEMBLING 
GRINDING 
TOOL MAKING 
PATTERN MAKING 
OVERHAULING 
TESTING 


Wherever work must 


be held securely 





Garages 

Factories 

Airports 

Schools 

Repair Shops 

Pattern Shops 

-) Welding Shops 
Machine Shops ' 


GARFIELD ENGINEERING 9 519 RIDGE BLDG. + KANSAS CITY, MO. 
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Look at the Graphite 
in the Grain of 


Timken Graphitic Steel 


At Left—Photomicrograph (100x) of 
a tiny area of Timken Graphitic Steel 
showing thousands of black graphite 
particles in lubricant receptacles, and 
the white particles of wear resisting 
carbides. 

Below—Photomicrograph (1000x) of 
graphite deposit at submicroscepic 
particle within austenitic grain. 





* In these photomicrographs you \ 
can see why Timken Graphitic Steels \ 
consistently outperform other steels  \ 
in tool and die and gage applications \ 
requiring free machining qualities, high \ 
resistance to wear, and good functional 
qualities. In every square inch of surface 
there are approximately 65,000 tiny par- 
ticles of free graphite precipitated from 
excess carbides in the grain structure. 
This graphite lubricates and leaves tiny 
receptacles which act as reservoirs for 
added lubricant. This feature, combined 
with the well distributed, wear resisting 
carbides firmly imbedded in a high strength 
matrix, account for the remarkable service 
qualities of Timken Graphitic Steel. 
Timken Graphitic Steel dies and _ tools, 
properly hardened, produce better formed 
products, free from scuffing or scoring, 
and in greater quantity. 

Timken Graphitic Steels are first choice on 
countless jobs for accuracy and service in 
gages, dies, punches, bushings, pistons. 
broaches, cams, rolls, slideways, drill jigs, oil 
seals, mandrels, taps and ahost of other uses. 
Write Steel and Tube Division, The Timken 
Roller Bearing Company, Canton 6, Ohio, 
for 48-page book - “Timken Graphitic Steels.” 


* YEARS AHEAD — THROUGH EXPERIENCE 
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FASTER 
PRODUCTION 


Here’s big power and accuracy for 
heavy duty, continuous-production 
drilling—yet this new ARO Model 
7016 Air Drill is 40% lighter in weight 
than other drills of same capacity! 
This big difference in weight 
makes the ARO 14” Drill easier to 
handle and greatly reduces operator 
fatigue. Geared for the correct speed- 
and-power combination in relation to 
its capacity—providing a capable, 
stall-proof answer to all jobs of drill- 
ing, reaming and countersinking. 
Has \%” pipe opening in handle 
+» built-in automatic oiler . . , built-in 
speed regulator and safety trigger. 
1000 R.P.M. ARO-built for long life 
and trouble-free performance. Write 
for catalog. The Aro Equipment 
Corporation, Bryan, Ohio. 


There is an Aro Jobber near you. 






























Model 7016 includes an auxiliary 
handle (shown in operator's left 
hand) that can be instantly located 
in any position —it revolves around 
the nose of the tool, 
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‘ENGINEERING VISION — 
THAT MEETS THE NEEDS ga 
OF 1] U x $0 N S pet NOT * Soamnes cums WaaEEaGeD 


Opening between Upright Members. .72" 
Maximum Daylight .........-.+++ +0035“ 






















































# Minimum Daylight.......----+--- Preeti 
: y J Cylinder Travel Laterally..........-. -48” 
=a Ram Speed Laterally ........... 90" /min. 

ere TROVE. 5.5 o ni ccc cccceccesces 72" 

Ram Speed Horizontally .......-- 15“/min. 

Overall Height..........-...-eeeees 100” 

Overall Width .......cccccccccccees 108” 


WIRING 2 cccccsccccccsceseeseeces 








NEW KRW SHEET STRAIGHTENING 
PRESS SAVES MAN POWER... HIGHLY 
FLEXIBLE...DELIVERS ONE TON 
OR A HUNDRED WITH THE 


Pipe of a Pinger 


@ History books tell about the past. Business . . . success- 
ful business... is built by looking into, and anticipating 
the needs of the Future. In designing, engineering and 
manufacturing, K RW builds with tomorrow’s needs in 
mind. That's our idea of Vision. The best proof of practi- 
cal application can be found in the innumerable adapta- 
tions of the basic K RW Hydraulic Arbor Press which 
have been supplied to industry. The one illustrated on the 
opposite page is a typical example of K RW engineering 
vision. Here it has become a high-speed straightening 
press... supplanting a costlier, labor-consuming method 
formerly used. Other KRW contributions to low-cost 
production include Forming Presses... Stretcher Level- 
lers... Forming Brakes... Improved Hydraulic Arbor 
Presses... all adaptable to either hand operation, Air-Oil 
operation or Electric motor operation. They are built to 
furnish tonnage pressures ranging from 25 to 200-tons. 
Their cost is surprisingly low in comparison with other 
suitable types of conventional equipment. The new 
K RW catalog gives dramatic proof of KRW en- 

PEN 


+ gineering superiority. Mail the coupon today. 


THIS NEW CATALOG (os ON == a 
WILL SAVE es . , K. R. WILSON, 215-217 Main Street, 


= 

Buffalo 3, N. Y. | 
| 

~ fi 


VW onty A Please mail me a copy of your New 
you : # , Hydraulic Arbor Press Catalog. 
Name 
—— a —~— 
“w 
EPA \VAV/ if f, ) 8) NX 


Address neniastinioiae 
City & Zone 
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WHY 


Your Production Set-up Should Include 


WINTER 
TAPS 


OR 45 years Winter Taps have been 
satisfying a need for precision thread- 
ing tools in all branches of the metal 
working industry and more recently in 







the plastics field. 

Production at lowest cost and Winter 
Taps are synonymous. Properly designed 
Taps, controlled manufacturing toler- 
ances and scientifically treated high speed 
steels, are the culmination of Winter 


Brothers untiring research and constant 


INIRBERER 


laboratory testing, resulting in closer 
threading tolerances, cleaner threads, 
longer service berween grinds and extra 
tap life. 

You get more production at lowest 
tap cost from Winter Taps. Specify 
them — always! 


For that troublesome tapping job, 
Winter Brothers “result getting” Service 
Engineers can prove highly valuable to 
you as a user of Winter Taps. Maintained 


to help you to more economical threading. 


’ 


inter Brothers 


COMPANY RR Wrentham, Massachusetts, U.S.A. 


BRANCH STORES: SAN FRANCISCO. CALIFORNIA > CHICAGO. ILLINOIS - DETROIT, MICHIGAN 
A DIVISION OF THE NATIONAL TWIST DRILL €- TOOL CO., ROCHESTER, MICHIGAN 
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(UT (0ST ORK REST BLADES 


-erep W 

ARBIDE- 

TUNGSTEN C NEW SCULLY-JONES Segment-Type* WORK 
REST BLADES will save you money because 


(1) a damaged blade is no longer a lost blade, 








and (2) onlythe individual damaged segment 
NEW needs to be replaced. 
S-E-G-M-E-N-T 


New,Segment SLOTS (an exclusive feature) 



















are self-clearing and so designed that metal 
chips and grit are quickly carried away by 
the circulation of the coolant. Thus, with slots 
gonstantly free of accumulation, chips do 
‘not collect to mar the work being ground 
This Segment-Type* Design makes it 
possible to use a harder, longer- 
wearing grade of carbide. 

The cost of Scully-Jones re- 
conditioning service on this 
Segment-Type* Blade is but 
a fraction of the cost of a 
new blade. 





Write for prices and delivery on this 
| long-wearing, improved type of Work 
Rest Blade for Centerless Grinders. 


SCULLY * JONES SEGMENT-TY TYPE* Scully ~ 


T. c. T. worRK REST BLADES 1913 SOUTH ROCKWELL STREET+ CHICAGO 8, U.S.A 
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FLEXIB 


HERE’S WHY. Baker machines are flexible 
for retooling. They were built for war with 
peace in mind. The best of materials and 
quality workmanship went into every Baker 
wartime machine to assure accuracy and de- 
pendability for years of economical operation. 


HERE’S HOW. To retool your Baker you 
merely contact our home office or your Baker 
dealer. You give the serial number of the 
Baker machine or machines you are consider- 
ing and your proposed application for Baker 
equipment. 

Our organization will promptly furnish you 
with complete information about the specific 
Baker machine under consideration we'll 
give you its history, tell you what it’s capable 
of doing. Furthermore, our engineers and 
skilled craftsmen will work with you to refit 
Baker equipment to meet your present needs. 


HERE’S WHO. To contact 

complete retooling information. 

Atlanta: Chandler Machinery Co. 

Birmingham: MeVoy-Housman Co. 

Boston: Stedfast & Roulston, Inc. 

Buffalo: George Keller Machinery Co. 

Chicago: Marshall & Huschart Machinery Co. 

Cincinnati: Motch & Merryweather j 
Machinery Co. ; 

Cleveland: Motch & Merryweather 
Machinery Co. 

Dallas: Perry Machinery Co. 

Detroit: Motch & Merryweather 
Machinery Co. 

Houston: Sam H. Penny Company 

Los Angeles: Machinery Sales Co. 

New Orleans: J. F. Dohan 

New York: Mr. James W. Barr 

Philadelphia: Swind Machinery Co. 

Pittsburgh: Motch & Merryweather 
Machinery Co. 

St. Louis: Robert R. Stephens Machinery Co. 

St. Paul: Anderson Machine Tool Co. 

San Francisco: Machinery Sales Co. 

Seattle: Buckner-Weatherby Co. 

Syracuse: J. F. Owens Machinery Co. 


for prompt, 


Or write, wire, phone 
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Baker Model 150 Universal Quick Change 
Type Heavy Duty Drill 





FEATURES 


1. Easily, quickly retoolable for variety of single 
spindle or multiple drilling. 
2. Flange quill spindle construction for efheient 


adaptation of multiple bead 
3. Twelve changes of speed. 


4. Feed rar 





ze from .005 to .143 per rev. 


5. Furnished with five different feeds; transposing 
gives total of ten feed changes with one pair of gears 


6. Reversing controller for tapping. 


7. All controls placed for easy, fast operation. 


We Oct. 21, 1944 © June 25, 1945 











write todaY for jiterature- 


iw gauk 
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LUCIFER 


ELECTRIC HEAT «+ « «ee 
TREATING FURNACES « e 


with automatic control 

e.°¢ 
These furnaces will answer your heat treating prob- 
lems for hardening, drawing, tempering and annealing 
or normalizing of dies, punches, gage and fixture parts 
—in fact anything that will fit within our range of 
muffle sizes. They are quiet and efficient and do not 
use up the oxygen in your heat treating room. The 
Lucifer Automatic Heat Control permits stepless con- 
trol anywhere within its heat range—up to 2000° F. 
The Cabinet is fabricated of cold rolled steel and at- 
tractively finished in baked wrinkled enamel, and the 
insulation is not skimped, hence you have a very 
small heat loss. 
Special adaptations can also be made to fit your spe- 
cific needs. All Lucifer Furnaces are made of the 
a material and fully guaranteed to give satisfac- 
ion. 
Write our Engineering Department for information. 


$112.00 $188-% $260: 


@ Interior size—Model 705! @ Interior size—Model 7053 @ Interior size—Model 7052 
542” x Se” x 6” ee 2 oe 2 a i 2s we 

@ Exterior size— @ Exterior size— @ Exterior size— 
- 2 0 2 (7 18” x 20” x 24” pe ES OE 

@ Operation— @ Operation—ii0 V.A.C. or @ Operation—220 V.A.C. 
110 V.A.C. only 220 V.A.C. @ Rating—4.8 K.W. 

@ Ratinc—!.2 K.W. @ Rating—3 K.W. @ Ship. Wt.— 

@ Ship. wt.— @ Ship. Wt.— Approx. 350 Ibs. 
Approx. 85 Ibs. Approx. 225 Ibs. 





New York—Connecticut—North- Rhode Island—Massachusetts: Eastern Pennsylvania—Southern 
ern Jersey: Lafayette Tool & H. Leach Machinery Co., 387 Jersey: Wilson Steel & Tool 
Supply Co., 128 Lafayette St., Charles St., Providence 4, R. I. Co., Commercial Trust Blidg., 
New York 13, N. Y¥. Philadelphia 2, Pa. 

California: Reagan Company, Minnesota: The Satterlee Com- 
6409 Santa Fe Ave., Hunting- pany. 118 Washington St., 
ton Park, Calif. North, Minneapolis 1, Minn, 


SOLE SELLING AGENT . 


GILBERT S. SIMONSKI... . 
405 N. BROAD STREET © PHILADELPHIA 8, PA. 
4 TOOL & DIE JOURNAL 








LLUSTRATED here is only one of many de- 
4 pendable and efficient machine tools that 
contribute to the high degree of accuracy, and 
easy, quiet, smooth-running operation so char- 
acteristic of GEMCO Shapers. 


Precision grinding is employed on all GEMCO 
ram ways and vertical guides of the column, 
the ram, ram gibs, the tool head body, tool 
head slide and clapper box, the crossrail, all 
table surfaces and table support rail, the vise 
base, vise body and hardened jaws, crank 
block, crank plate and the “Lubrigard” housing. 


Time-tested GEMCO features are: Exclusive 
“Lubrigard” Safety Device which increases the 
precision life—Centralized controls save time 
and effort, increase production—Large easy-to- 
read dials—Wide range of feeds and speeds. 
GEMCO Shapers save time, cut costs, produce 
better work! 


» 


Write Today for BULLETIN GC-12 


= 


QuaLity MACHINES GENERAL Monviectrers 


PRODUCE + | ENGINEERING & MFG. CO. Wane 
quality MACHINES! ST. LOUIS 4, MISSOURI staco 1997, 











AMMCO 


7” SHAPER 


--A precision machine 
meets postwar needs for accuracy, speed and economy 


If your production costs are going up, and your profit margin is getting 
less and less (and whose isn’t)—consider what the Ammco 7” Shaper can 
do for you. 

The accuracy of work turned out on an Ammco 7” Shaper assures pre- 
cision production unsurpassed by larger machines selling for hundreds 
of dollars more than the Ammco... In addition to low initial cost, you 
also effect big savings in time and expense on set-up operations... You 

save on electrical power consumption... 
aN You save on floor space—all without sac- 

| ,  rificing quality or accuracy. 
Available for bench installation, or as 
a portable unit ...Write today for speci- 
fications and prices. 







2100 COMMONWEALTH AVENUE 
NORTH CHICAGO, ILLINOIS 


AMMCO 









UWachining “Time Reduced from 
1§ Hours 003 Hours per Wold 
ACCURACIES HELD TO .0005” 


Here's an example of the type of 
performance you'll get on a Gorton 
}-Dimensional Pantograph Engraving 
Machine. This large manufacturer 
experienced difficulty in the produc- 
tion of these injection molds. Time 
required was 15 hours per mold. 
Accuracies were hard to maintain. Machine 
down-time was excessive. Man hours were wasted. 
In an effort to remedy these, the job was tooled-up 
on a Gorton 3-Dimensional Engraving Machine. First 
an enlarged master template was cut. Then, using this 
as a pattern, the desired molds were turned out at the 
correct size at the rate of one every 3 hours. The other 
disturbing factors were also remedied. Dimensions were 
held to .0005" due to Gorton pantographic reduction 
method. Down-time was drastically reduced. Man hours 


were conserved 


QUALITY WORK ON A PRODUCTION BASIS 


jorton Pantograph Machines are noted for the con- 
HOW TO PREDETERMINE THE RESULTS OF TOOL. an asient ality work oma 
ING YOUR JOB ON A GORTON PANTOGRAPH : 


Send detail prints or a work sample to Gorton Engi- 


production basis. They are available in both 2 and 
3-<dimensional models to handle many types of repro- 
ine S . de : - a ° 
neering Service at the address below. Tooling informa duction assignments. They can be used with high 
tion and production estimates will be furnished prompt- 

nnaieie A 2 efficiency on any machinable material and their opera- 
ly—no charge or obligation. You can then predetermine 


tion is extremely simple 


DDITIONAL 
FRE INFORMATION 


Get the details on 


the possible improvement over your present methods 


seorste GORTON macwineE co. 


1207 RACINE STREET, RACINE, WISCONSIN, USA 
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DESIGNERS AND MANUFACTURERS 
OF DIES - JIGS + FIXTURES - GAGES 
SPECIAL MACHINERY 


Phone GArfield 2060 
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Star commenced to build dies 
a long time ago—way back 
in 1902. We’ve built dies of 
all types and sizes, in our 
time, including many unu- 
sual and tough jobs, and 
we’ve accumulated a degree 
of experience and skill in 
die making that, we believe, 
is not excelled, anywhere. 


We have an unusual pro- 
duction department, too, op- 
erated quite independently 
of our tool and die shop—a 
department capable of start- 
ing from your blue print or 
sample and carrying your 
job through tooling to final 
assembly, equipped with 
ample facilities for the man- 
ufacture of your metal com- 
ponent parts or complete 
products in any quantity. 


Founded in 1902 


STAR 


MACHINE & TOOL COMPANY 


9320 Woodland Ave °* Cleveland 4, Ohio 





De 


troit office: 651 Book Tower 
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Efficient means of selection—control in manufacture that leaves 
nothing to chance — economical, lasting sureness of performance 
—these are some of the winning qualities that swing the odds 











solidly in favor of peak production efficiency when you use Simonds *Time-honored Borolon Abra- 
Abrasive Wheels. Th ds of binati of various types and sive Products are now distin- 
sizes of grain in every required structure and bond make up the guished by the name Simonds. 
complete line of Borolon* (alumi oxide) and Electrolon* SIMONDS ABRASIVE CO. is a 
(silicon carbide) products for all your production and tool room oe ‘ 
needs. For roughing, cutting, gging or finishing, for effective, Division of 

long — age on any ap ony d from steel to a, SIMONDS SAW & STEEL CO. 
Simonds rasive eels are your best bet. Grinding wheels o ili ;, 
every size and shape; Segments, Mounted Wheels and Points; Chee ee pein 
Grains, Bricks and Sticks give new economy and long lasting Simonds Canada Saw Co. Lid. 


efficiency when used on the jobs for which they are intended. 


You will find Simonds Abrasive distributors, located in all prin- 
cipal cities, eager and ready to help you select the particular 
Borolon and Electrolon product adapted to every specific job. 





Simonds Abrasive Company «+ Philadelphia 37, Pa. + Distributors in All Principal Cities 


JULY, 1916 19 








Master workmanship developed through 
more than a quarter of a century of custom 
service to industry in the precision build- 
ing of tools, gages, jigs, fixtures, dies, 
intricate machine parts and special ma- 
chinery assures accuracy to your speci- 
fications. 











BUILDERS OF PRECISION TOOLS 


TOOLS 


PRECISION BORN OF EXPERIENCE 





bs eee GAGES 





Tools and Gages maintains to serve you 
the most modern machines and tools to 
produce your special tools, gages and 
ground threaded parts. 

Phone. wire or send blueprints for imme- 
diate quotations and accurate delivery 
commitments. 











GAGES «+ JIGS © + FIXTURES 


eee 
INCORPORATED 
3112 EAST 63rd STREET » CLEVELAND 4, OHIO 


MICHIGAN 7230 


The same quality tap head 
which Haskins features in 
its high-speed Electric-Air 
controlled tapping ma- 
chine. It easily fits your own 
drill press to provide more 
economical production, 
greater tapping accuracy, 
longer trouble-free oper- 
ation. Send for catalog D. 


®@ PRECISION CONSTRUCTION © ALUMINUM HOUSING 


® BALL BEARINGS THROUGHOUT INDIVIDUAL GROUND COLLETS 
© DOUBLE CONE FRICTION CLUTCH NON-GLARE CRYSTAL FINISH 
© DOUBLE SPEED REVERSE IMMEDIATE DELIVERY 

© COUNTERBALANCED SPINDLE © STURDY, VIBRATION-FREE 


© LUG TYPE SPINDLE AVAILABLE FOR EXTERNAL THREADING WITH ACORN DIES 


R. G. HASKINS CO. _@ Chicago 12 
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ECISION TAPPING 


EQUIPMENT 









SPRINGFIELD PRECISION LATHE 
Out in front! 


@ Headstock . . . twelve speeds... only 
half of the easy-shifting spur gears 
mesh at one time. 

Motors ... V-Belt or silent chain drive 
Y Bed . . . permanently true — made of high 


test alloy to resist warp or marring under 
severe service. 










Apron . . . extra heavy — operates on Ball 
and Bronze bearings throughout 
ZZ \ ti ia" Taper attachment . . . hair-trigger adjust- 
Sz ment. 





ag Compound rest... sturdy, firm. 


\ 
\ Tailstock . . . all bearings and bed ways 


sill oiled from one well. 


From headstock to tailstock—the 
SPRINGFIELD Lathe is out in front! 


THE SPRINGFIELD MACHINE TOOL C0. 


SPRINGFIELD 





OHIO, U. S. 
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jobs we have done” SAYS 
FAIRCHILD CAMERA AND INSTRUMENT CORP. 


The part is a sine cam for an automatic computer, a flat 
aluminum disc upon which extruded gear teeth form a spiral 
path. A SIP Jig Borer was used for boring the 437 holes in 
the dies for extruding these teeth, and for boring similar holes 
in the gage on which the extruded work was checked 

The spiral tooth position was held to within +.0005” in 
radial location and to within 30 seconds of the computed 
location ir angular position, tolerances not accumulative. 

Unusually high precision? Yes, but it is a typical example 
of the precision and convenience of operation of SIP Jig Bor- 
ing Machines in connection with SIP Circular and Tiltable 
Tables. In fact, the SIP Jig Borer is one of the few existing 
machines capable of working to such extreme limits of accu- 
racy. Whenever the highest precision is needed, achieve it with 
a SIP Jig Borer. We would be pleased to have your engineers 
consult with us 





Rarge of Table Sizes 








No. 2C asa” St 
No. 3K ; 21%" =x 15” 
Hydroptic-B (illustrated) x 32 
No. 4G . 27%" x 2% 

No. 5G 43%" 








HIGH PRECISION MACHINE TOOLS AND MEASURING INSTRUMENTS 


O S A ' CHRYSLER BUILDING 


‘ York 
CORPORATION New York 17, New Yor 
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DUPLICATED 


METAL ¢ 44 @\witnour 


S: 


With DI-ACRO 
Precision Machines 


If you desire to save time 
and die expense on 
production of metal stamp- 
ings cr other small parts, 
then the DI-ACRO System of 
“Metal Duplicating Without Dies” 
merits your consideration. It is 
based on the rapid and accurate = 
production of formed parts with 
DI-ACRO Shears, Brakes and BRAKES 
Benders. All duplicated work is accurate 
to .001”. These precision machines are 
adaptable to an endless variety of work, 
and ideally suited for use by girl operators. 
For short runs your parts are processed in 
a matter of hours instead of waiting 
weeks for dies. 


SHEARS 


SHEARS 


Not 


Di-Acro Shear squares and sizes material, cuts $ d f C t i 
strips, makes slits or notches, trims duplicated en or a a 0g 


stampings. Shearing width—Shear No. 1—6". 
Shear No. 2—9". Shear No. 3—12". “DIE-LESS 
BRAKES | 7 
Di-Acro Brake forms non-stock angles, channels DUPLICATING 
or “Vees.”” Right or left hand operation. Folding 
widths: Brake No. 1—6". | Brake No.2—12". It illustrates many stamp- 
Brake No, 3—18". ings or parts made with- 


BENDERS out dies, gives full details 


Di-Acro Bender bends angle, channel, rod, tubing, on DI-ACRO machines 


wire, moulding, strip stock, etc. Capacity— Bender and shows how they may 
No. 1— yy” rouna cold rolled steel bar. Bender No. readily be adapted for 
2 and No. 3— 14’ cold rolled steel bar. various applications. Re- 






juest your copy now. 


D. €« Pronounced "'DIE-ACK-RO" 
ok SION MACHINES coy 





DUPLICATING 
f 












“DIE-Less’ 


The Di. 

cr 

METAL Dupe sistem st 
Witrout Oia 








315 Eighth Ave. So. 
Minneapolis 15, Minn. 
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The Facts of the case 

This Cromovan Die and Punch is blanking 
100,000 to 120,000 pieces of .025” silicon 
steel per grind ... The original height of the 
die was 11% inches . . . now ¥% inches high and 
still going, after having produced 4,500,000 
pieces! For long service on high production 
jobs—use Cromovan Steel Dies. 


McKEESPORT, PA. * NEW YORK * HARTFORD + PHILADELPHIA * PITTSBURGH 
CLEVELAND * DAYTON * DETROIT + CHICAGO + LOS ANGELES 
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Do you know that the life of your 
forging dies can be extended ? 





Typical repair to forging die with Eureka “Drawalloy” 
electrodes. 





Plow-share forging die refaced with Eureka “Drawalloy” 
electrodes. 


@ Save tons of forging dies and untold man-hours by elimi- 
nating resinking operations! Eureka ‘“Drawalloy” welding 
electrodes do the trick by rebuilding to original dimensions 
the contours of forging dies that have heat-checked or spalled! 


You can efficiently rebuild defective forging dies with 
“Drawalloy” electrodes and welded deposits will match the 
characteristics of typical forging block steel! Welded and 
adjacent areas can be machined to the original dimensions of 
the die! Also effectively used for die repair. Send today for 
full Tagg literature. No obligation. 





223 LEIB STREET ©@ FITZROY 3715 ¢ DETROIT 7, MICHIGAN 
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DRILL THEN MILL 


with Melin End Mills 


MELIN 3-FLUTE, Bottom Cutting 
End Mills will do your jobs better 
and faster because: 






The combination of first and second back offs pro- 
vides stronger, keener, longer lived cutting edges. 


Scientifically designed flutes guarantee extra stur- 
/diness and more efficient chip disposal. 


/ 


/ Hollow ground flutes permit faster, cleaner cutting 














\ ] 4 ywith minimum heat generation,—all decarburized 
} (he / / metal groufid off. 
, je @ Exclusive bottom cutting design permits drilling 
\ . 3 | to desired depth before side cutting. 
| Fe se) 
a ws 


Ask us for YOUR copy 
Flute design provides perfect balance,—eliminates flutter, chatter of our complete cat- 

° ° ° . . . alog. 
and excessive spindle strain at high speeds,—permits roughing and 8 


keyway milling to be done within closer limits and with a smoother wee 
. Territories open for 


finish. CONCENTRICITY GUARANTEED. sales representatives. 


Mi FL I TOOL COMPANY, INC. 
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A ‘WAR VETERAN’ 
with a distinguished 


Service Record 


Long before Pearl Harbor, the Dremel MOTO- 
TOOL won its spurs by the way it tackled 
tough jobs in tool rooms and machine shops, 
and on production lines. But when American 
industry swung its full strength into war pro- 
duction and our armed forces established far- 
flung assembly and repair bases the already 
healthy demand for these mighty little midgets 
quadrupled. 


Operators of Moto-Tools are ever discovering 
new jobs... new ways to save time and cut 
costs . . . with these pocket size machine 
shops. Girls quickly become proficient with 
them because a MotoTool weighs but 13 
ounces, is shaped to fit the hand, has a bal- 
anced armature to prevent vibration. Moto 


Tools helped make the atomic bomb . . . were 
used to establish production records in plants 
such as General Electric, Westinghouse, Rem- 
ington Arms, Ford, Nash-Kelvinator, Consoli- 
dated Aircraft, Northrup, Douglas, and many 
others. 






nit) 


Model 2 Moto-Tool, 
complete with 23 acces- 
sories, in felt-lined hard 
wood case... $23.50. 
Model 2 Moto-Tool only, 
with one emery el 
point... $16.50, 







Federated Sales 
2437 W. Valley 
Alhambra, Calif. 


Mill Factor Products 
53 W. Broadway 
New York, N. Y. 
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DREMEL 


, TOOL 













MOTO 


A FEW OF THE 
MANY JOBS THAT CAN 
BE DONE BETTER AND 
FASTER with MOTO-TOOL 













Sharpening __Burrlng Cleaning 








Finishing Grinding Routing 
Touching-Up __ Polishing Cutting 
Sanding Burnishing __ Rasping 
Drilling Inlaying Carving 
Mortising Sawing Brushing 
Engraving Scoring Dressing 






Model 2 Moto-Tool develops 27,000 rpm 


. « « the proper speed for clean, 
smooth, accurate work, and long life 
from points and cutters. It is sturdily 
built throughout and has a shock-proof 
bakelite housing and oil-less (oil sealed) 
bearings. Uses 110-120 volt AC or 
DC current. Patented automatic chuck 
lock pin makes removal of accessories 
easy. Pin disengages automatically... 
prevents accidental burning out of 


motor. Ask your Mill Supply salesman 
about Dremel Moto-Tools and acces- 
sories. If his firm does not carry 


them, write factory or nearest Dremel 
representative. 








DREMEL MANUFACTURING CO. 






' Dept. 526-G Racine, Wis. 
F. W. Fowler J. J. Backer 
137 Federal 2321 Second Ave. 
Boston 10, Mass. Seattle, Wash. 



















Equip with 


WITTEK 


Wittek Roll Feeds are being 
used extensively by war plants 
Faster in their large volume produc- 
Safer tion of high quality metal 
Precision Work stampings. The flexibility of 

Wittek Roll Feeds will assist 
these plants in their peace- 
time conversion through their 
adaptability to various jobs. 
Keen competition will demand 
the utilization of equipment to 
its point of highest efficiency. 
If your postwar plans include 
punch press production of parts 
from coiled strip stock—inves- 
tigate now the many possibili- 
ties of Wittek Roll Feeds and 
Reel Stands. 


Write for catalog, prices and 
recommendations 


Automatic 
W ITTE K ROLL FEEDS 


MANUFACTURING CO. © AND 
4305-15 W. 24th Place, Chicago 23, tll. “aud 44 Se Be) 











HERE’S THE PORTABLE SAW 
THAT SAVES TIME AND 
LABOR ON CUT-OFF JOBS 


... 4 handy tool for you 


Specifications 

















CAPACITY: Rectangular 8” x 16 

(Special Guides) 5” x 24 
ROUNDS: . 8” Diameter 
MOTOR: ', H. P., A. C. or DO. C 
SPEEDS: Selective 60, 90, 130 feet per min 


. WEIGHT: Approximately 665 pounds 
ead 





All around the plant you'll see them— 
stock room, tool room, machine shop, 
maintenance dept.—wherever there is 
cutting to be done. Write for bulletin— 
or ask for a representative to call and 
give you the details on the low-cost 
Wells. 





Products by Wells are Practical 


Weeds METAL CUTTING 
BAND SAWS 


WELLS MANUFACTURING CORPORATION 
1940 ASH STREET, THREE RIVERS, MICH 
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COLMONOY ~ 


CENTER TIPS 





With co._monoy center Tips You Can 


~ Get more than five times as many pieces per grind as with hardened tool 
A steel centers . . . 


\ Salvage your worn centers .. . 
| Cut new center costs by tipping cold rolled steel blanks. . . 


Tipping Centers with COLMONOY 
is Economical and Fast 


A Colmonoy tip for a No. 4 Morse, for 
instance, costs only 98c. 


It can be applied in 10 minutes. Only 
A 1% oz. of silver solder is needed. 


We will furnish you the tips—or apply 
them for you. Write for Bulletin CT-1, 
giving full information as to sizes_and 
prices. 








WRITE 
FOR CATALOG 76 





Covers the complete line of 
Colmonoy Hard Facing Al- 
loys, and illustrates typical 
applications. 








WALL COLMONOY CORPORATION 


7™* FLOOR FISHER BLDG., DETROIT 2, MICH. 
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For Tool Room Surfacing 


the Stil f'to do the ob / 


The NORTON 6 x 18’ Surface Grinder 
provides: 


¢ i A Lilies. 
rt and ity 



















Ease of operation and control 
Dependability of NORTON design 
Accuracy with speed 
Low maintenance and operating cost 
These are some of the features that have made the Norton 
dm 6” Hydraulic Surface Grinder so outstandingly popular. It 
is completely illustrated and described in Catalog 954, 
Write for a copy today — no obligation. 
NORTON COMPANY, WORCESTER 6, MASS. 
M-521 
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Use HIM... and the 





k 


MRE 


Bir. cilia ieee) sales Ree 





A good rule for good distributor service... CALL IN your 
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icture is complete 





Key figure in modern ethcient buying, your 
local CARBORUNDUM distributor offers 
prompt intelligent service for your abrasive 
requirements. No one is in better position to 
give you what you want, how you want it, and 
when you want it. From large and varied assort- 
ments of standard types, sizes and shapes, your 
order for wheels, coated abrasives, and sticks 
by CARBORUNDUM receives immediate 
attention. 

Prompt delivery is assured. Delays are elimi- 
nated. There is no need, on your part, to carry 
extra large inventories. 

Whether it’s a standard order, a request for 
product information, a question of availability 
and delivery, or even psa on an engineer- 
ing problem, consistently you will find your 
CARBORUNDUM distributor ready and able 
to serve. In his daily contacts, he is called in 
on many abrasive applications involving a 


CARBORUNDUM DISTRIBUTOR 


TRADE MARK 


variety of problems. Otten he is able to offer 
a new solution. And when the situation is un- 
usual or complicated, he can always call in a 
CARBORUNDUM abrasive engineer for prac- 
tical assistance. 

In the handling of abrasive products by 
CARBORUNDUM, your industrial supply 
distributor is backed by outstanding product 
reputation. These abrasives often help to do 
a better job, faster and cheaper. 

Remember, for standard applications, your 
CARBORUNDUM distributor can give you 
the right abrasive product for the job—pluas 
unexcelled sales service. The next time a 
CARBORUNDUM distributor's representa- 
tive calls, give him the opportunity to explain 
the benefits you obtain from dealing with this 
ideal source of supply for abra- 
sives. The Carborundum Com- 
pany, Niagara Falls, New York. 





“Carborundum” is a registered trademark which indicates manufacture by The Carborundum Company 
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® Light, Compact 
@Easily Moved About 
@ One-Man Operated 


® Wide Range in Applica- 
tion 


® Saves Production Time 


in handling dies and heavy 
fixtures; stacking barrels, 
boxes, etc.; loading and 
unloading trucks 


Specifications 

Type—D 

Capacity—500 Ibs. 

Overall height—72” 

Platform lift—54” above floor 
level, lowers to within 5” of 
floor 

Baseframe—24” wide x 33” long 

Platform—24” x 24”, steel plate 

Entire frame of machine of struc- 
tural steel, electrically arc 
welded throughout 

Basewheels—4” diameter, iron 
wheels 

Crank up and down hoist unit 

Two swivel casters and two sta- 
tionary wheels with push bar 
furnished 

Painted olive green finish 

Weight—250 Ibs. (approx.) 


Heavier capacities up to 5,000 lbs. 
also available. Write for details. 


Prompt Delivery . . . Price $147.50. Full freight allowed 


Foot Operated Floor Lock—$10.00 extra 


ECONOMY ENGINEERING CO., 2659 W. Van Buren St., Chicago 12, Illinois 





73 PLANTS TELL YOU HOW THEY 


SOLVED GRINDING 
PROBLEMS! 























PRODUCTION 







How small shops expanded 
grinding facilities at low 
cost. 

How large plants reduced 
heavy investments. 


How a single grinder can 
be used on a half a dozen a 

tool room jobs. / - — Le 
How plants saved by do- 

ing their own grinding in- 


/ 
stead of sub-contracting. / 
MAINTENANCE / Send for Your Copy “Jedag! 





7 “Here’s How!”, Dumore’s new grinding 
Pa handbook. in 75 detailed case studies drawn 
Pa from wartime production experience, tells 
/ how Dumore Precision Grinders have been 
r used to cut costs ...simplify operations... 
Pe and increase efficiency. You'll discover in- 
aks plants cut mainte- genious solutions to difficult grinding prob- 
nance costs by handling lems, advanced, up-to-the-minute techniques 
thelr own service work. that you can apply to the production line, 
How a Dumore mounts on the tool room and on maintenance. 198 
ee ee ae step-by-step photo illustrations. Complete 

to handle many jobs. ,, cage = e rv 
cross-index. Write for “Here’s How!” today! 
The Dumore Company, Tool Division, 

“HERE'S HOW!’’ COVERS: Dept. TG42, Racine, Wisconsin. 


1. PRODUCTION Grinding Applications, Pages 
10-39. 
2. TOOLROOM Grinding Applications, Pages 
40-58. 


3. MAINTENANCE Grinding Applications, 
Pages 59-65. 

4. DESCRIPTION of the complete Dumore line 
of Precision Hand Grinders, Pages 6 to 9 and 
66-69 

5. CROSS INDEX by: Operations. Set-ups. Spe- 
cial Purpose Machines. Special Fixtures. Wet 
Grinding Operations. Materials. Indicating De- 
vices. Protective Devices. Dressing Arrangements. 








DISTRIBUTED BY LEADING 





INDUSTRIAL DISTRIBUTORS IN ALL PRINCIPAL CITIES 





THEY LIKE IT TOUGH 












Courtesy of 
Federal Engineering Co., 
Detroit, Mich. 


In the large tool and die shops of industry ... day in and 
day out... standards are tough. The die steels are 


tough, and performance demands are tough. 


Powerful, sturdy Cincinnati Shapers are found in these 


shops, for they are dependable on the tough job. 


Write for Catalog N-3 for complete 
details on Cincinnati Shapers. 


THE CINCINNATI SHAPER CO. 


CINCINNATI 25,0HIO USA. 
SHAPERS - SHEARS - BRAKES 
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Certifying the spacing of location 
[ens on a fixture, with two combi. en { e 0- oc S 
nations of Jo-Blocks. 
66° 59 - 9 4) ' 
say “it’s right” —then it’s 
a 


Since the hours your engineering and tool-room staffs put into a precision fixture, 
jig or die can so easily represent a dead loss, if a single critical dimension is in- 
correct, doesn’t it strike you that the use of genuine, warranted Jo-Blocks is a mighty 
sensible precaution? 

When you take a measurement with Jo-Blocks and the Jo-Blocks show the dimension 
is per specification . . . that’s that! Genuine Johansson Gage Blocks are warranted 
accurate to within .000002”, .000004” or .000008”", +. They are made in America by 
Ford Motor Company only. They are used by hundreds of manufacturers, as master 
gages to check working gages, micrometers, etc., as precision layout tools and fre- 
quently as actual working gages (since the cost of an individual Jo-Block or two is 
often appreciably less than that of a specially-built working gage). 

If your plant—particularly your tool-room—is operating without the reassuring con- 
trol of a set of genuine Ford Jo-Blocks and Accessories, it would be well to consider 
this very moderate investment. Ford Motor Company, Johansson Division, Dearborn. 
Michigan, Dept. 715. 


WRITE FOR QP. 
YOUR NEW 
COMPLETE O 


JO-BLOCK 
CATALOG! 





GAGE — BLOCKS 
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NO ORDINARY LUGGAGE 
4 his demonstration kit/ 


It's not just an ordinary traveling case it doesn't contain ordinary samples! 
It's the demonstration-kit used by our sales engineers, to show you at a glance 
the difference between ordinary high speed steels and high speed steels made 
by Latrobe’s new DESEGATIZED process 

This new method, exclusive with Latrobe, makes high speed steel free from 





carbide segregation. Desegatizing is the most revolutionary development in 


the perfection of high speed steels in 25 years and sets new standards of quality 


Write a for our ni 


for the tool steel industry! 
et descrebing Latrobe 


id Deseeatized Prove _ 
f A Latrobe technical man will gladly bring you the portable kit which shows 


he advantages of Desegatized High Speed Steels. Write our nearest office 


i: 
ESEGATIZED 


wich SPEE 


0 STEELS 











4 
LATROBE ELECTRIC STEEL COMPANY e LATROBE, PENNSYLVANIA 
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Die Sets for 
Every Stamping Job 


Our constant endeavor to deliver CALL ‘‘DETROIT’’ 


a better product is the basis of our ee TR 92-5150 
: : : INDIANAPOLIS. LI 3884 
ever-increasing volume of business. as. ae Sees 


We invite your inquiries regarding DAYTON. . HE 3049 
: TOLEDO . : GA 5106 

all-steel and semi-steel standard Se ae SE 2090 
; H ; ‘ PORTLAND, Ore. . AT 1466 

and special die sets; dowel pins, Ath SRAMCIECO ie esse 
cap screws, die springs and other ZN oo PA 9206 
; PHILADELPHIA. . VIC 4084 
accessories. ROCK ISLAND, Il. . RI743 


DETROIT Diet S&T eae ORATION 


2895 W. GRAND BLVD. « DETROIT 2, MICH. 
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FOR IMMEDIATE 
DELIVERY 


THE Vay 


CLEVELAND INDEX HEAD 


* * 


YOUR TOOLS 

IN EXACT 
CONCENTRICITY 
ON ANY 

SURFACE GRINDER 


* 


pY-¥-tfefal-Xo Mm com alelio-Vim-jiaellelilme) am Ke] L-1s 
likeli) am Kolo) (Mace): MAT Mm od WPM telil-ta-1e 


Write for Catalog and Complete Information 
GRINDERS & FIXTURES Inc. 


1261 WEST 4th STREET @ CLEVELAND 13, OHIO 
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26 years experience in designing and build- 
ing special tools, jigs. *ixt es, metal stamp- 
ing dies and machinery. 


Equipment to handle problems from drafting 
board to finished product—engineering to 
final inspection. 


of floor space—175 machines. 


Staffed by engineers and workmen excep- 
tionally competent, and with many years of 
experience. 


Integrity and responsibility— highest credit 
rating. 


l 
2 
3 Most modern equipment—40,000 square feet 
4 
5 


6 Prompt and careful consideration of every 
inquiry. 


THE BUNELL MACHINE & TOOL CO. + 1601 EAST 23rd ST. + CLEVELAND 14, OHIO 
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NOW...... 


THE COMPLETE STORY 
OF A GREAT 
MACHINE TOOL 


You probably have heard about the Rockford Hy- 
Draulic Machines... 


combine to give you overall operating advantages 


how hydraulic drive and feed 
that are rarely duplicated. Now is your chance to 
read the full story about one of these machines, the 
Rockford Hy-Draulic Openside Planer. Completely 
illustrated and clearly described are the facts about 
design, construction, and operation that show why 
these machines are good for all jobs in their field 
and better for most. Judge for yourself... make this 
information a permanent part of your reference files 
++. write for the new Rockford Hy-Draulic Open- 


side Planer Bulletin 2519 


WRITE 


FOR 


YOUR 
COPY 


, Read about the many advantages 


















in set-up, operation, and mainte 
mance that result from Rockford 
Hy-Dravlic design and construction. 





* 


4602 


ROCKFORD MACHINE TOOL —- ROCKFORD, ILLINOIS 





SHAPERS PLANERS 








ms Be |My Disa & 


oh 


SLOTTERS SHAPER-PLANERS 
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Patented ball and socket 
connection between in- 
ternal lever and the 
valve. 


Double Grip 
Inside of hose held by 
threaded shank—outside held 

by serrated ferrule, 












In machine shops, factories and foun- 
dries—wherever compressed air is used 
Precision machined from bar for blowing chips, grit, etc—AIR- 
brass and stainless steel. F O’CHEK Air Guns have set new 
standards of leakproof dependability, 
ease of use and low maintenance cost. 


Now AIR-O-CHEKS offer the advan- 
tage of convenient assembly direct to 
the hose without special tools. You just 
slip the new Screw-On Ferrule over the 
hose, insert the AIR-O-CHEK shank 

Easy to Install and screw up. The assembly is stream- 
lined—free from protruding clamps or 

Just trim hose square. Slip ferrule screws. No costly equipment used in 
over the end, insert Air-O-Chek contracting or expanding ferrules is re- 
and screw up. quired. You can attach the AIR-O-CHEK 


Made to fit 1/4”, 5/16” and 3/8” on the job using only wrenches. 


one- and two-braid air hose. In order- Ord . 1 sand 6 — 
ing specify exact inside and outside reer & sample OF sen or literature 


diameter of hose. today. 


AIR-WAY PUMP & EQUIPMENT CO., 411 S. Jefferson St, Chicago 7 
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Increase shop efficiency and you increase production capacity. 
Work moves smoothly, swiftly, surely, and in greater volume, through 


the efficient shop. Modern, efficient, precision machine tools are one 
of the first essentials for maximum efficiency. 


Famous for versatility, South Bend Precision Lathes bring peak effi- 
ciency to shops where frequent changes of set-up are called for and 
a variety of materials are used. And their modern design, with con- 
venient controls and full quick change gear equipment, means less 
fatigue and less ‘machine scrap” due to such causes. 


If your shop problem is to increase efficiency, it will pay to consider 
the installation of South Bend Precision Lathes when new equipment 
is added, or present equipment is replaced. 


LATHE BUILDERS 


SOUTH BEND 


432 EAST MADISON STREET «+ 


SINCE 





SOUTH BEND 22, 


Send For Catalog 
Catalog 100-D shows in color all 
sizes and models of South Bend 
Tootroom, Turret, and Engine 
Lathes. Made in 9”, 10”, 13”, 
14-1/2”, and 16” swings. Acces- 
Sories and attachments shown. 









1906 


LATHE 


WORKS 


INDIANA 
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Industry Acclaims the 


WORLD'S FASTEST VISE 























Purchasers of “Grip- 
Master” are doubling 
and tripling their orig- 
inal orders! 


HEINRICH 


DRILL PRESS TYPE 





CUTS JIG AND 
FIXTURE COSTS 75% 
SPEEDS PRODUCTION 


Engineers incorporating the Heinrich ‘‘Grip-Master”’ 
















An example of how 
**Grip-Master’”’ is used 
in drilling Jig and fix- 
ture design. 


in jigs and fixtures for drilling, tapping, milling and 
assembling operations save up to 75% of tooling costs. 
A push on the center bar knob . . . a press on the lock- 
ing lever, gives fast, unbreakable grip. SCREWLESS 
feature cuts operating time unbelievably. Bushing 
plates and locating jaws, made in your toolroom, are 
easily attached to cast bosses. Four sizes fill all needs. 


WRITE FOR THESE FACTS 


A postal card brings an 
illustrated folder with 
complete details of 
Heinrich ‘*“Grip- 
Master’s” amazing, 
cost-cutting features. 









NATIONAL MACHINE TOOL CO., Dept. 136-G, RACINE, WiS. 


a ee 
~ SET YOUR MACHINES LEVEL ¢ 
WITH 








“JACKS” 





Machine Tool Manufacturers strongly em- 
phasize the need, not only to set machines 
level, out to KEEP EM THAT WAY. Periodic 


i re-leveling is essential for accurate work tol- 





Saves set up and re-leveling time 


erances. How often, depends on the type of 


| foundation. No method of machine setting is 





stable enough to maintain the accuracy of 

Self aligning on uneven floors i initial leveling. It is important to check after 
first month of operation, then check periodically 

j and re-level whenever necessary. 

; When a machine is set on EMPCO JACKS 


the whole operation is the work of only a 
V moment: Simply apply a wrench to the 





Accurate two-way adjustment 


‘*hex’’ screw 
head, turn right to 
lift or left to lower 
until your level 
indicator reads 
“zero”. 

Write for descrip- 


tive folder. Prompt 
delivery. 





SIZES AVAILABLE 
No, 1...2 ” normal height 
No, 2...2°<" normal height 


No. 3...3°;” normal height EMCO 


THE ENTERPRISE MACHINE PARTS CORPORATION | 


2735 JEROME AVE. DETROIT 12, MICH. 










you need an 





ARMOURCLAD FIBRE COMBINATION DISC! 


Faster-working Armour Abrasives Mean More Production 


In the days ahead, competition will 
be keen. To get increased volume, 
you'll need the fastest tools and the 
best abrasives possible. 


For better, faster finishing there 
are specialized ARMOUR ABRASIVES 
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ARMOURCLAD 


designed to do a better job at less cost. 
The faster, sharper, cooler-cutting 
Armourclad Fibre Combination Disc is 
only one of Armour's complete line of 
better metal-working abrasives. 


It will pay you to call on Armour'’s 
experienced technicians. They will 
gladly help you choose the abrasives 
and methods which do your jobs best. 


ARMOUR Scameagéee WORKS 


DIVISION OF ARMOUR AND COMPANY 


1355 W. 31st Street Chicago 9, Illinois 
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benchmaster OFFERS A 












LOW-PRICED BENCH MACHINE 
FOR BOTH HORIZONTAL 
AND VERTICAL MILLING 


benchmaster mill with 
horizontal spindle overarm 


SAVES VALUABLE SPACE—CUTS DOWN EQUIPMENT COSTS 


Now you can obtain a precision perfect, high-speed benchmaster 
milling machine that’s easily convertible from a horizontal to 
a vertical miller by simply interchanging spindle attachments. 
Its wnusual versatility, plus the usual quality-plus benchmaster 
workmanship, make this double-duty milling machine an 
outstanding addition to your shop. 

SPECIFICATIONS: Table size —6”x 14”—Three Tee Slots 34” 
2” center Longitudinal travel 8!14”—Traverse travel 514”—Verti- 
cal travel 8!4” on vertical mill—9!4” horizontal mill—Height 28” 


—Weight (less motor) 215 lbs.—Requires ! 3 h.p. motor—Spindle 
speeds (standard 1725 rpm motor) 450-850- 1400-2100 rpm. 


i hcheum> \ 


henchmaster wes S 
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. 
Boring Bars and 
Tools 


Broaches 
‘ Broach Pullers 
Broaching 
; Fixtures 
° * 
Core Drills 
Counterbores 


and Countersinks 
* 


CTW Drive 
Holders 


Counterbores 


(Tool Reom Sets) . 


Counterbore 
Pilots 
. 
Inserted Blade 
Cutters 
Carbide Tipped 
Cutters 


Form Relieved 
Cutters 


Milling Cufters 
Thread Milling 
Cutters 


End Mills 
. 
Side Mills: 


High Speed Steet: 


Reomers 
Carbide Tipped 
Reamers 
Shell Reamers 
Inverted 
. Spotfacers 


High Speed Stes! | 


Tool Bits 
Carbide Tipped 
+ Toot Bits 


Curevler Form 
Tools 


i Cut-off Tools 
Flat Form Tools 


Dovetail 
Form Toot 


[Rare 
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CONTINENTAL BROACHES 
Precision Ground ly — 


The 26 years experience of Con- 
tinental engineers assures you 
that each broach is exactly fitted, 
in design and workmanship, for 


the job it is intended to do. Each aca we 
is ground to exceptionally close ° Cae zs Meier 
tolerances by a skilled broach- Mi co Qe—e Hee, 

. ae Oe, Cee, -— 
maker. Continental makes a Co ar C ee 
complete range of internal and Ba - ta. 


external (surface) broaches, 
fixtures, holders and pullers, 
all to the same high stand- 
ards. Call Continental today. 


rene rereeerennonntnieseanenennannahiniba tats 


ee ee 7 8D ee 


CONTING Se TOOL WORKS 


DIVISION EX-CELL-O CORPORATION 
paresis 6, MICHIGAN 
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ONE MAN HANDLES DIES 


UP TO 
3000 68. F 


With the new BARRETT MULTI- 
DUTY DIE TABLE, one man does 
everything! Here’s a lifting table, 
work bench, die separator, and floor 
truck—all in one—designed to save 
time and energy; cut costs in storing, 
moving and setting up dies. Note 
these outstanding advantages: 




















1. Makes die separation and assem- 
bly a simple, one-man job. 

2. Handy crank-operated hoist 
does che heavy lifting. 

3. Table is adjustable to height 
from 24” to 40” above floor. 


4. All gears are accurately ma- 
chined and fully enclosed. 





5. Husky all-steel construction; electric welded, rigid. 












6. Easy to operate; no complicated parts to give trouble. 
7. Rolls easily on heavy-duty ball bearing casters. 


Offered in two sizes with 44” x 28” and 36” x 24” tables; 
safe load capacities from 2,000 to 3,000 pounds. Write 
today for descriptive bulletins. 

BARRETT-CRAVENS CO., 3269 W. 30th St., Chicago 
Representatives in All Principal Cities 





One Man Does More Than 3 or 4... With A Barrett 


(nanating ) 











ter lathe 








specially pods cor 
mn 

urine - pnansiae” 
m 


Write for Catalog 


SHELDON MACHINE CO. Inc. 


Manufacturers of Sheld ision Lath es bor Presses + Vises 
Sheldon Vernon Horizontal Siiics ike ete col M TP colle oe aun 
4936 N. KNOX AVENUE >= CHICAGO 41, ILLINOIS, U.S.A 
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YEARS OF PROVEN PERFORMANCE 
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HIGH SPEED STEELS 








MO-MAX was born in the early 1930's. It was the 
first commercially successful molybdenum high 
speed steel. For thirteen years it has demonstrated 
its dependability and superiority in every kind of 


cutting tool. 


Check the five distinctive features of MO-MAX. 
Then order a sample lot from one of the mills 


listed here. 


ONLY MO- 
MO-MAX Gives yoy ak THES. 


ADVANTAGES 


] MO-MAX has superior cutting qualities. It is a happy combination 


Buyer’s Guide to 


Brands of MO:-MAX 





of great toughness with high hardness. “LMW" Allegheny Ludlum Stee! Corp. 
2 The machinability of MO-MAX is unexcelled, particularly “MOHICAN" Atlas Steels Limited 
in grinding. "BETHLEHEM HM"... Bethlehem Stee! Co. 
3 MO-MAX is economical. Its specific gravity is about 8% less than “MO-CUT".... Braeburn Alloy Stee! Corp. 


that of 18% tungsten steel. Thus for the same weight of high 


speed steel, 13 bars of MO-MAX are obtained as compared with “STAR MAX"... Carpenter Steel Company 


12 similar bars of an 18% tungsten steel. “MOLITE M-I"... Columbia Tool Steel Co. 
4 In addition to the standard general-purpose composition of MO- “REX T-MO" Crucible Steel Co. of America 
MAX high speed steel, several special types have been developed “DI-MOL” Henry Disston & Sons, Inc. 
for particular purposes. There are four with a high cobalt con- “HI-MO".... Firth-Sterling Steel Company 


tent, one high in vanadium and two that are especially suitable 


for hot die work. “REX T-MO Halcomb Steel Company 


5 MO-MAX was the first of the modern molybdenum high speed vaeiaiin domap Stest Company 
steels. For 13 years MO-MAX has demonstrated its superiority “TATMO" Latrobe Electric Steel Co. 
in cutting tools. St. Lawrence Alloys, Inc. 

* * "$. FT." Simonds Saw & Stee! Co. 

Send for your copy of the MO-MAX Handbook, sixth edi- etna —— os 

tion. Get the full story about this remarkable steel, including "g.N.2" Vonodium-Alloys Stee! Co. 

easy-to-follow instructions on heat treating. “VUL-MO” Vulcan Crucible Steel Co. 


THE CLEVELAND TWIST DRILL COMPANY ~ 1242 East 49th Street - Cleveland 14, Ohie 


o 


os 
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you want a LEMPCO ACX GRINDER 


Here are the facts that enable the Lempco ACX Multi-Purpose Grinder to out-perform any 
similar machine in its price class. 

Lempco’s patented auto sizer enables piece after piece to be accurately ground to identical 
size without losing valuable man hours for redressing wheel. Two-to-one ratio makes rack 
and pinion feed fast and accurately. With the ACX many operations can be done without 
changing set-up. Chucks are mounted or demounted on face plate quickly by means of a single 
draw bar through the hollow spindle. 

The Lempco ACX Grinder offers other money-saving features. These are listed below. They 
mean fast, low cost production in your tool room or on your production line. 


4 Interchangeable Grinds and Turns. 
External Grinds and Turns. 

Internal Grinds and Turns. 
External Taper Grinds and Turns. 
Internal Taper Grinds and Turns. 
Face Grinds and Turns. 


i \ . Automatic Power Cross Feed. 
| ; . Wide Range of Adaptability. 
; i | 3 . A single set-up will allow for two 
; or more operations, guaranteeing 


For full details, send for catalog. { 


PENewaen- 


greater accuracy of the piece being 









10. Self-contained direct motor drive to 
coolant pump assures adequate 


: OAD ly of coolant from 10-gallon 
£713 DUNHAM we RD, OHIO tank. Dow to edieated ty salen a 
571 pEoFor ’ pomonay ow is adjus y valve 
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COOPER-BESSEMERS CUT THE COST OF CUTTING 
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In Cooper-Bessemer’s newly developed tool hold- 
ers, the patented device shown above takes a 
man-sized, two-way grip on bits and blades, so 
that they can’t possibly slip, twist, or chatter! 
You know what that means! Heavier cuts with 
higher speed and feed .. . finer, cleaner work 
. . . better precision. In short it is a sure way to 
get a much better grip on metal-cutting efficiency! 


This is only one of several big advantages you 
gain with these unique Cooper-Bessemer holders. 
Send for free Bulletin 102-TH. It tells the whole 
story in very few words and also gives dimen- 
sions, specifications and prices covering all our 
standard turning and cut-off holders for both 
engine and turret lathes. 


Cooper-Bessemer 
CORPORATION 


Industrial Tool Division 
Dept. J, Mount Vernon, Ohio 
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Shodteut lo Fh obsdiine 
KEARNEY & -TRECKER ROTARY HEAD MILLER COMPLETES 


COMPLEX 3 PART DIE DIRECT FROM BLUEPRINT TO WORKPIECE 
NO TEMPLETS OR MODELS REQUIRED 





1. Shows set-up of completed ejector half of die. Op ing time — 74.2 hours. 
erations on die foce completed in single set-up. 3. Set-up for machining center insert part of die. Note 
Total set-up and machining time — 69.4 hours. deep narrow slots — end milled. Operations on die 
2. Set-up for cover half of die. Operations on die foce face completed in single set-up. Total time for set- 
completed in single set-up. Total se'-up end machin- vp and machining — 86.2 hours. 





Both sides of the finished horn ring for an automobile 
steering wheel —- as it comes complete from the die 
being machined above 


DIRECT — ACCURATE — FAST — are the three 
factors that make the Kearney & Trecker Rotary 
Head Milling Machine so outstanding for toolroom, 
experimental, and manufacturing work. DIRECT— 
because it mills intricate shapes in a single set-up, 
transmitting blueprint dimensions direct to the work- 
piece without the aid of models or templets. ACCU- 
RATE—because there is exact control of all mechan- 
ical movements. FAST — because initial prepara- 


le })_ tion and multiple set-ups are eliminated. Kearney & Trecker 
\" CORPORATION 

For complete information write for Catalog 
| 1002C. Please give your business connection. MILWAUKEE 14, WISCONSIN 
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tell you why" 


* 


Write for this factual 
report covering seven 
production case studies 


Easily the greatest current development in coated abrasive engineering is the con- 
version of grinding and finishing methods from shop-coated set-up wheels to 
factory-coated abrasive belts through the use of idler backstands and cushioned 
work wheels. Truly, “production talks backstands”! 


Here is a booklet for production men that answers the question, “Can backstands 
boost our production, too?” Factually written from field engineers’ case reports on 
backstand installations in seven diversified industries, it permits accurate appraisal 
of backstand adaptability by direct comparison. 


Production men recognizing comparable backstand operations in this booklet may 
tightly expect equivalent success with backstands in their own plants. 


BEHR-MANNING _ cowision oF norton comman TROY, N.Y. 
Quality Coated Abrasives Since 1872 
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“Production Weldon with 
T-J CYLINDERS 


SPEEDS UP REFRIGERATOR 
ASSEMBLY! yy gat 


id 


One of the largest refrigerator manufac- 
turers uses this equipment—designed with 
T-J Air Cylinders—for top-speed and 
efficiency in production welding. The unit 
is a Special Four-Head Air Operated Resist- 
ance Production Welder with air operated 
work clamping and locating fixture especially designed 
for welding the base frame assembly for household refrig- 
erators. The equip is factured by National 


Electric Welding Machines Co., Bay City, Michigan 





More and more today—industry is harnessing T-) Air 
and Hydraulic Cylinders to operations of all kinds where 
pushing, pulling, lifting or mechanical control is needed. 
Available in many standard sizes and styles... both 





cushioned and non-cushioned types. T-J Engineered to 
do the job right! Write for latest catalogs. The Tomkins- 
Johnson Co., Jackson, Michigan. 






OMKINS-JOHNSON 


BS AIR AND WYORS CYLINDERS CUTTERS CLINCHORS 


am) 





T 
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FOR POWER MOVEMENT IN ANY DIRECTION 


So 














TLANTIC SAWS meet all of 
your requirements for a superior 
blade on complicated die and fixture 
radius cutting. ATLANTIC special- 
izes in accurate milled and precision 
set teeth, hardened to exact temper. 





ATLANTIC’S special alloy steel in- 
sures longer wear and easier welding. 


ATLANTIC’S one temper saw for 
all metals reduces stock you have to 
carry. Cut to length and welded, 
ready for use. Packed in strong At- 
lantic box. Write for new Atlantic 
Catalog. 





Atlantic Saw Mfg. Co. 


INCORPORATED 





Atlantic’s strong, practical box, plainly Exclusively Manufacturers of Band Saw Blades 
marked on sides and top. Remains in 
good condition until entire coil is used. 


160 Brewery St., New Haven, Conn. 
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THE “Aenaziag NEW Shomas 


NOW OFFERS YOU 8 METAL WORKING 
OPERATIONS IN ONE MACHINE... 


DISINTEGRATION 
ARC WELDING 
SOLDERING 
@ BRAZING 
ETCHING 
DRILL PULLING 
DEMAGNETIZING © 
@© AIR EXTRACTION 


NO TOOL SALVAGE ROOM Is 
COMPLETE WITHOUT A THOMAS 











The famous THOMAS Metal Disintegrator that 
has saved so many thousands of dollars in tool 
salvage departments is now more than just a 
disintegrator. NOW, IT GIVES YOU 8 METAL 
WORKING OPERATIONS IN ONE MACHINE! 

- . a complete salvage department in itself 
as well as an efficient production unit. 


MAKE RESERVATION NOW 


Now, more than ever, you will find that a 
THOMAS will save money, time and materials 
for you . . . now, more than ever, a THOMAS 
is a necessity in your tool die rooms, salvage 
department, and on your production line. No 
other machine will do as much for you for so 
small an investment as a THOMAS. 


FOR A DEMONSTRATION! 











Clinton 


MACHINE COMPANY 


CLINTON, MICHIGAN 


JULY, 1946 


Sure! We want tos 


CLINTON MACHINE COMPANY, Clinton, Mich. 


ee what THOMAS’ 8 Metal Work- 
ing Operations can do for us in our own plant 
Send literature 


Nene __—_———————————— 
Address StS 


Stote___—— 
City __ 
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PRODUCTO PRODUCTO 





UTILITY PRESS 
VERSATILITY . . . POWER 
FOR TOOL AND DIE WORK 


Whether the lightest touch or a 
50-ton pressure is required, this 
modern screw press is indispen- 
sable for the countless 
press jobs that confront 
busy tool and die rooms. 


You will find it efficient 
for shearing, assembling 
and lining Punches and 
Dies, and for separating 
Punch and Die Holders on 
large Liner Pin Die Sets. 
The 3” hole in the bed al- 
lows it to be used for 
short broaching opera- 
tions and for disassem- 
bling spindles or shafts 
from press fits in bearings. 
















PRODUCTO 


Also has many Arbor and 
Straightening press uses. 


Send for Detailed Circular 











tHE PRODUCTO macnine company 


BRIDGEPORT 1, 990 HOUSATONIC AVE. 





nEW YORK, 12 CLEVELAND, 14 
197 LAFAYETTE ST. 5345 ST. CLAIR AVE. 
AL ANAPOLIS, 2 DETROIT, 11 
635 FULTON ST. 3017 MEDBURY 


LOS ANGELES, 21 
2168. OLYMPIC BOULEVARD 
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MULTIPRE. 


knocks the slats out of Strip Metal 





Another cost-cutting, production-boosting example of MULTIPRESS efficiency 


With a quick, automatic pressure stroke 
that’s carefully preset to get best results 
with minimum tool wear, MULTIPRESS 


signed MULTIPRESS accessories and tool- 
ings extend its efficiency to an amazing 
range of Accessories include 





cuts venetian-blind slats to proper length 
with neatly rounded ends — and punches 
out eyelets for cords at the same time. 
It’s just one of the tasks MULTIPRESS 
is doing for Yardley Industries, Columbus, 
Ohio — one of hundreds of ways MULTI- 
PRESS is cutting costs, increasing effici- 
ency, and solving problems for industry 
generally ! 

MULTIPRESS is built in 4, 6, and 8-ton 
capacities. A wide choice of models, 
with either manual or automatic-cycling 
controls, provides any type of ram ac- 
tion required. In addition, specially de- 
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operations. 
side shelves, extension tables, bolster plates, 
and cabinet-type benches. Tooling fixtures 
cover straightening, indexing, pelleting, and 
similar needs. And the remarkable Vibra- 


tory Ram Action provides from 1 to 25 
short, uniform, closely regulative strokes 


per ram cycle! Write today for complete 


details on MULTIPRESS ! 
DENISON Engineering Co. 
1197 Dublin Road, Columbus 16, Ohio 


DENISON 


EQUIPMENT a APPLIED 


LicsA 
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Bronze Valve. The Sunnen method 
of honing is used to secure a high 
finish and accuracy. 


Aircraft Valve Guide. Valve tappet 


roller pin hole honed to 6 micro- 
inch finish. 


Diesel Engine Fuel Injector Cylinder 
“So accurate that a piston can be 
fit within 00005 inch.” 


Tolerance Allowed - 0003", Yet... tas 


a ® Hydraulic Two-Way Control Valve. 
Sunnen Precision Honing Held asa tannhas dona abans. 


These Bushings Within .OOO1’ 


° ° ” Carbureter idler Valve Jet. Hole 
hole without excessive bell-mouth, usually .004” to .005”. ic honed after reamiag for smooth 


action. 


ye and other methods of honing failed to produce a 


The stock is water hardened steel with a C scale Rockwell of 
65. Hole finished diameter is 2.375” — plus .0003”, minus zero. 


On any job from .125” to 2.625” in diameter the Sunnen 
Precision Honing Machine is guaranteed to produce an accu- 
rate hole within .0001”. In hardened steel accuracy has been 
held to within .000025”. It can be quickly and easily set up. 
Easy to operate — requires no skilled labor. Corrects errors 
of out-of-round, taper and rainbow. Maintains alignment 


between two holes. Duplicates sizes easily. 


For complete details, write for descriptive literature — or 
ask a Sunnen engineer to show you how Sunnen honing can 
be used in your plant. 


SUNNEN PRODUCTS COMPANY 
Canadian Factory: Chatham, Ontario ide 
7947 Manchester Ave., St. Louis 17, Mo. SOINNEN 
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Its a RARE occasion 


WHEN REPLACEMENT PARTS ARE NEC- 
ESSARY FOR REID PRECISION SURFACE 
GRINDERS. @ MOVING PARTS ARE 
MOUNTED IN TIMKEN TAPERED ROLLER 
BEARINGS, BALL-BEARINGS AND OILITE 
BUSHINGS. @ ALL SHAFTS ARE HARD- 
ENED AND GROUND. @ EFFICIENT, SIM- 
PLIFIED, LUBRICATION. @ THESE IM- 
PORTANT FEATURES ASSURE YOU EX- 
CEPTIONAL PRECISION RESULTS, EXTRA 
LONG WEARING QUALITIES, AND EASE 
OF OPERATION WITH CONTROLS 
“AT YOUR FINGERTIPS”. 
—* 
BALANCED DESIGN—ATTRACTIVE FINISH 
MODERATE COST 





Iustrated is the REID Model 2-B 
All-Electric Power-Feed. 


The Reid Model 2-C Hand-Feed also 
is an exceptional machine for tool, 
gage, die and certain production 
grinding. 


MACHINES EQUIPPED FOR WET 
GRINDING IF REQUIRED 


EXCELLENT DELIVERIES 


Distributors conveniently located in 
all sections. 


WRITE DEPT. F 
For Illustrated Bulletin and Prices. 


REID Heotneas Cowes 


BEVERLY MASSACHUSET 
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Back of the Bride’s Breakfast Table 
STANDS PRESS PRODUCTION 


Metal stampings produced in modern high speed 
presses will speed the new electric appliances to 
the household. 

The known dependable accuracy of DAN ty 
PRECISION Die Sets will speed your civilian produc- 
tion in die making and stampings production for 
household utilities—or any type of press production. 


DANLY MACHINE SPECIALTIES, 
2100 South 52nd Avenue . 


INC. 
Chicago 50, Illinois 

















DANLY 
Goal 


1) East Wisconsin 
DETROIT 16 
1549 Temple Avenve 
CLEVELAND 14 
1950 Eost 33rd Street 


DAYTON 2 
9 








ROCHESTER 4 
16 Commercial Street 
PHILADELPHIA 40 
3858 Pulosk: Avenve 
LONG ISLAND CITY 1 
47.28 


37th Street 





DUCOMMUN METALS & SUPPLY CO. 
489 angeles 


10 South Alamedu, Lu» Angele 






DIE MAKERS SUPPLIES 


-DANLY DIE SETS 


Welded Steel alrication 














Contour Sawing is the world’s fastest metal remov- 
ing process. Hundreds of sharp, hard tool points 
on endless band “slice” off unneeded metal—no 
slow “whittling” to worthless chips. Continuous 
cutting; no backstroke or lost motion. Appren- 
tice can cut accurately within .005". 


Above 3-dimensional part, contour-sawed on a 
DoALL by Royal Typewriter Co., Hartford, 
Conn. Countless other jobs are similarly pro- 
duced from stock instead of bei & cast or forged 
and machined by ordinary methods. All metals, 
even tough alloy steels, a foot or more thick, 
are precision cut on a Contour Saw. 


Amazing advantages of Contour Sawing are 
pictured in free booklet “DoALL Equals Ten 
Plus. Write for a copy to find out about real 
production economies. 
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TDJ Sets The Pace With 


Four Major Improvements 


l. TEXTBOOK SIZE—TDJ is larger in size—it’s the same size now standard for 
the majority of all textbooks. TDJ's side stitched binding and convenient textbook 
format makes it easy to use and easy to file for continuous editorial and buying reference. 


2. LARGER CIRCULATION —Increased paper allotments have made possible the 
circularization each month of 2,000 additional copies of TDJ to 9,000 more readers 
copies personally addressed and mailed to engineers and operating executives verified 
by their organizations as having buying authority. 


3. IMPROVED FORMAT—TDJ is now being printed on the finest machine coated 
paper stock available, which greatly enhances the appearance of the publication and 
the clarity of its editorial and advertising pages. The new paper makes TDJ lighter— 
less bulky—for easy, convenient reading. 


4. GREATER EDITORIAL VOLUME—Presently being published and scheduled 
for future publication is the finest ‘‘know-how” editorial material in the greatest volume 
ever to appear in TOOL & DIE JOURNAL- material designed to be of practical, everyday 
help to the men who seek how to do their jobs better, faster, more economically. 


TOOL & DIE JOURNAL consistently produces more sales per advertising dollar. For 
this reason many of America’s outstanding companies continue year in and year out 
to profitably tell their story through the advertising pages of TDJ. 


Why not write us today for detailed facts and figures about TOOL & DIE JOURNAL’S 
sales making power? 
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A HUEBNER PUBLICATION 








TOOL & DIE JOURNAL 


——— 





JULY, 1946 


Purine a true radius in the bottom of a ball socket creates 
none of the usual headaches when the job is done with a 
Nicholson Ball Shape Rotary File operated in a power drill 
press. Deep sockets (right) or shallow ones (left) —it makes 
no difference, because Nicholson Rotaries are perfectly 
rounded and true centered. They won’t wobble; they won’t 
“chatter” as a result of uneven cutting or grinding. They 
work with high efficiency in drill press, portable power 
tool, or flexible shaft. 

Nicholson Rotary Files represent the highest standards 
of precision and quality. The Hand Cut types reflect many 
years of file-cutting skill; and the Ground types are cut 
(from hardened solid blanks) with machine-governed 
accuracy. 

Order through your mill-supply distributor. 


NICHOLSON FILE CO., 95 ACORN STREET, PROVIDENCE 1, R. I. 


In Canada, Port Hope, Ont 


NICHOLSON ROTARY FILES 


HAND CUT AND GROUND—FOR EVERY PURPOSE 





16 yy? 


~in either Hand Cut 
or Ground. Three 
cuts—Coarse, Me- 
dium, Fine. Stock 
diameters '/”—1'/". 


Hand Cut Ground 
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SURFACE PLATES 


For Laying Out Work on the Bench 
and Providing a Flat Working 
Surface 


Fp erence en 


GROUND FINISH 


Accurate to .002”’ from Flat 


SIZES WEIGHT LBS. NET PRICES 
ws: WR ay $18.00 
10 x 15 45 20.00 
12 x 18 60 22.00 
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ANGLE PLATES 


For setting up work on Boring Mills, 
Milling Machines, Grinders, etc. Al- 


so used for Jigs and Fixtures. 


' 





Accurate to .002”’ in 6” 


SIZES WEIGHT NET PRICES 
3x3x3 4 Lbs. 1 Rib $ 4.00 
4x4x4 8 Lbs. 1 Rib 4.75 
5x5x5 13 Lbs. 1 Rib 9.25 
6x6x6 17 Lbs. 1 Rib 12.25 
8x8xs8 33 Lbs. 2 Ribs 19.25 
8x 10x 12 55 Lbs. 2 Ribs 28.00 
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2x 12x12 110 Lbs. 2 Ribs 
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ACME TOOL CO. 


196 CHURCH STREET 
NEW YORK 13, N. Y. 
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TRADE MARK BEG. 





@ THE ONE MACHINE that generates the form direct on, End Mills, 


Tool Bits, Milling Cutters and similar tools in high speed and 


tungsten carbide without first forming the grinding wheel: also 


forms grinding wheels. 


THE IMPROVED MEYERS RADIFORM NOW AVAILABLE 


For further information and details wire or write 
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SUBLAND 


OIL-HOLE DRILLS 
SPEED UP 
fo} de Wale), b 


Two-step drilling operations with OLL-HOLE 
Subland Drills can be completed in much 
shorter time than with ordinary Subland Drills 
—for a reason that is very easy to understand. 


Oil-Hole Subland Drills, remember, differ 
from ordinary subland drills in that they have 
oil holes that extend through the shank, and 
the entire length of the flutes. A constant 
supply of oil is thereby delivered under pressure 
direct to the cutting edges, making it possible 
to speed up the drilling operations without 
endangering the drill through overheating. 

The next time you have an operation requir- 
ing a subland drill, order one with an OIL- 
HOLE. We predict that you'll never again be 
satisfied with any other type. 





Made to Specifications 


All sizes from 14" to 314" in diameter and up 
to 36” overall. Please tify taper or straight 
shank. We also specialize in the manufacture 


of all types of subland drills and reamers. 











Write for 


QUOTATION 





Straight Shank Morse Taper Shank 


Detroit Reamer & Tool Co. 
2830 E. 7-Mile Road Detroit 12, Michigan 


Manufacturers of Oil-Hole Drills, Subland Drills, Special Reamers, 
Circularity Relieved Reamers, End Mills and Special Tools. 
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DESIGNERS: M 
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special M 


DOING A BETTER AND QUICKER JOB 
of duplicating irregular shaped ob- 
jects that cannot be machined round or 
straight is an important part of Barth's 
service to industry. 

With the Keller Duplicator pictured 
above (in the process of duplicating a 
Wurlitzer juke box cover), a cast of the 
object to be duplicated is fastened 
above the work. 


The tracer points are actuated by 


ANUFACTURERS 
GAUGES - JIGs 








P STAMPING 


nein 





electrical contacts and operate the three 
movements of the profiling machine; 
the milling cutters faithfully follow the 
same path as the tracer points and 
exactly reproduce the shape on the 
work below. 


As well as duplicating irregular 
shapes, the Barth Organization offers 
you complete tooling, die, special ma- 


chinery and designing service. 


BARTH 


& MACHINE WORKS, INC. 





YOU'LL APPRECIATE THIS 
KIND OF “PRICE CONTROL’ 
































The soundest cost (and price) control in the 
world is free and fair competition based on 
production with modern tools — efficiently 
applied. 


The specialty of Sommer and Adams for 
more than a quarter of a century has been 
designing and building special purpose ma- 
chinery — mostly aimed at doing something 
no other machine will do, all aimed at cut- 
ting time and cost in production. Sand A 
creations range all the way from two-story, 
fully automatic multi-operation machines to 
smaller ones like the Cleveland Vertical 
Milling Machine, at left. 


This is a rigid, high-speed unit embodying 
all of the features essential to modern mill- 
ing practices. Popular demand has made 
it a standard item which thousands of tool 
and die makers, and production plants find 
a practical necessity. 


Ten chances to one there’s a spot for one of 
these productive machine tools in your shop. 


It is probable, too, that we have the answer 
to some particular production problems 
hampering your cost control. 


Let us send an S and A engineer to discuss 
it with you. 


™ SOMMER € ADAMS corny 


18525 Euclid Avenue  - Cleveland 12, Ohio 


Cable -frull EQUIPMENT FOR MANY PURPOSES 


SUBSIDIARY OF THE FEDERAL MACHINE AND WELDER CO. 
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Electronically 


You will SAVE MONEY 
and IMPROVE QUALITY 
- with This Gage - 





voore orenson 
Electronic Gage 







| INSTANTANEOUS 


Limit Liouts It’s versatile, exceptionally accu- 
rate, sensitive, and very fast 


ee 

a USE this truly Electronic Comparator in 
both your shop and laboratory. Small 

ADAPTABLE TO VARIOUS 


MACHINE and FIXTURE shops find this versatility a big asset. 
SET-UPS 


You get two gages for the price of one. 

It has a choice of four differently grad- 
uated scales. You are not limited to a 
single scale. You can read any value 
from .000010” to .003”. Minimum contact 
pressure is only 11/2 ozs. 





\\ V 


Any operator can use it. He can’t hurt 
IN THE LABORATORY 


it by forcing the contact spindle. 


It is adaptable to various set-ups on 
any machine or gaging fixture. 


FEDERAL PRODUCTS CORPORATION 


J 1144 Eddy St. Providence 1, R. I. 
IN THE SHOP 


a - » .!) 2  \ Ti Mae 





PRECISION MEASURING INSTRUMENTS 
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Editorial 








tooling for photography 











If, during the summer vacation season, the editor of a tooling 
and production publication should venture to editorialize on the 
technicalities of magnesium golf club heads or stainless steel 
tubing for fly-casting rods, he would risk being accused of having 
his mind more on his hobby than on his work. 

In an attempt to avoid appearing, for even a short exposure, in 
such a questionable light, we wish to develop the idea that in the 
photographic world, precision camera manufacture embodies the 
utmost in expensive and ingenious tooling per ounce, pound or 
dollar of finished product. To help dispel any negative reaction 
to that premise, we are preparing a feature story covering the 
unique tooling and production involved in camera manufacture. 

Many phases of precision manufacture contribute to a quality 
camera of pleasing design and operation: accurate die casting of 
light metal alloy chassis; press operations on phosphor-bronze 
stock so thin that shutter and diaphragm leaf flanks cannot be 
handled for de-burring, hence there can be no burrs; v-slides, cut 
pinions and racks, and cam mechanisms so free of slack and back- 
lash as to be velvet-smooth in operation; and withall the design 
must decree rugged construction of long and trouble-free operation. 

The problems attendant upon these tooling and production pro- 
grams account, in part, for the seemingly interminable delay in 
the appearance of new cameras in dealers’ windows. They also 
combine with the war-interrupted production and the cessation of 
optical goods imports to shape up a new user and replacement 
market of unprecedented proportions. 

In fact, we are so anxious to get hands on new camera equipment 
that an adverse factor is looming up, i.e., this lush market is 
attracting some, designers and manufacturers alike, who apparently 
have no justifiable place in the picture. 

For the experienced and discriminating photographic worker, 
professional or hobbyist, there must be just as much proper fit and 
feel built into a fine camera as is in the violin of the concert artist 
or the special gun-stock for the expert rifleman. Some of the 
currently projected designs are as far removed in time-proved 
qualifications and acceptable operating characteristics as open 
plumbing with a fringe on top. As in other fields, postwar cameras 
will collectively be launched on a shake-down cruise and it will be 
a case of the survival of the fittest. 

Many photographic accessories utilize interesting production 
procedures. Tanks for daylight development involve deep-drawing 
or spinning of the stainless and chemical resistant alloys to close 
tolerances. Daylight development means that after loading those 
4th of July negatives in the tank, development can proceed auto- 
matically while one is otherwise occupied in writing an editorial 
or * * * what am TI saying! 
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VINOWICH KKAZE. 


The copper sandwich braze was effective in partially dampening vibra- 


tions and prevented excessive tip failure. 











COSHIIONS FOR CARBIDES 


Experimental developments, through on the various methods of “cushion 
trial and error, in a new approach to brazing” the carbide tips to tool shanks. 
carbide-tipped tool design show promise 





of overcoming tip-shattering vibrations. The writer has found, by trial and 
error methods using actual records of 
Many articles have been written ex- tool life between grinds, that a very 


pounding the use of negative relief definite relationship must exist between 
angles on carbide-tipped cutting tools. the negative relief and the cushion braze 
Also, many articles have been written if exceptional tool life is to be expected. 
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The plastic tool shank of generous cross section for roughing cuts demonstrated sur- 
prising tip life with little or no cracking in operation. 


have been heat treated to the range of 

160 Brinell. Carboloy 905 and 999 are 

typical examples of the grades which 

have proved very successful on this type 

by A. W. Ehlers of cast iron. While these grades have 

Contributing Editor good qualities as to resisting cratering 

by chip abrasion they are also excep- 

tionally brittle at the cutting edge, even 

though the cutting edge is bolstered by 

the use of negative relief angles. The 

cutting edges fracture when encounter- 

Vibration, Source of Trouble ing excessive casting irregularities and 

heavy scale if the carbide tips are not 

In most cases, the problem to overcome “cushioned” correctly. 
is that of vibration or certain periods of 
vibration which, by assisting flaking or Conventional Type of Braze 

crumbling, tend to destroy the cutting 

edge of the brittle carbide tip. This is The writer’s first attempts at cushion- 

especially true when the new, very hard ing the tip employed the conventional 

grades are used on cast irons which ribbon type of copper braze. However, 
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For finishing cuts, the combination of a 
metal shank, mechanical clamp and 
plastic cushion ran exceptionally well, 
with very little chipping of the hard car- 
bides. 


when the copper sandwich “froze” after 
cooling, the cushion thickness was foun 
to not exceed .005” because the copper 
flows as a very thin film along the 
fluxed surfaces of the tip and tool shank. 

As a hydrogen or other controlled 
atmosphere is necessary, at the approxi- 
mately 2000° F melting temperature of 
the copper, to keep down excessive 
oxidation of both the shank and the 
copper, this method of tipping is not 
practical except in the case where an 
electric, controlled atmosphere furnace 
is available. Also, at this temperature, 
the nickel-chrome alloy muffles have a 
very short life. 

The thin copper cushion, effected by 
the copper braze, did not succeed very 
well in dampening heavy shank vibra- 
tions. Results, however, seemed _ to 
indicate that the copper braze reduced 
the cooling strains existing between the 
shank and the tip in comparison with a 
straight silver solder braze. 


Application of Sandwich Braze 


A further attempt to dampen tip 
vibration employed the use of the sand- 
wich braze. This method employs the 
use of a piece of 25 gauge copper sheet 
cut to the profile of the shank recess. 
Both sides of the copper insert are 
fluxed by heating the insert in a welding 
torch flame to “dark” heat and then 
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plunging the strip into silver solder 
flux. With a pair of fine-nosed pliers, 
this sheet or sandwich is inserted be- 
tween the tip and the shank recess and 
then the regular silver soldering tech- 
nique is followed. As most silver solders 
melt well under 1200° F, the copper 
strip remains intact and becomes a link 
between the tip and the shank being con- 
nected by the two layers of silver solder. 
This type of sandwich braze adapts 
itself very easily to the recently perfect- 
ed high frequency brazing techniques. 
Here, the copper strip is placed between 
two layers of silver solder sheet, all cut 
to the proper profile, and the entire 
assembly is dipped into flux and then 
inserted between the tip and shank prior 
to placing the tool in the induction ring. 
The sandwich type braze proved much 
more successful than the previous brazes 
of melting copper and silver solder. 
Shank vibrations were partially damp- 
ened and prevented excessive tip failure 
due to chipping. The cushion now aver- 
aged .027” in thickness and the nature 
of the braze itself tended to reduce 
cooling strains between the shank and the 
tip. Tip failures, however, still con- 
tinued in both tool grinding and actual 
service in the shop and when a compli- 
cated grooving or forming tool was 
involved, many expensive hours of work 
were lost. 
Sketch No. 1 


wich braze. 


shows a typical sand- 


Mechanically Clamped Carbide Tips 


Experiments were also conducted with 
mechanical clamping of the carbide 
tips, using the top clamp as a chip 
breaker, but, as this type of tip holding 
was not cushioned, the results on the 
hard cast irons were not too satisfactory. 
This adaptation was also limited to the 
straight turning and facing tools as the 
mechanical clamp presented a problem 
of interference. A thin sheet of 25 
gauge copper inserted between the tip 
and the shank helped the situation as to 
crumbling of the cutting edge but fail- 
ures were experienced by the entire tip 
cracking at right angles to the cutting 
pressure or parallel to the mechanical 
clamp. 

The new, specially grooved tips and 
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holders developed by Kennametal are 
especially adapted to the clamping tech- 
nique. 


The Plastic Tool Shank 


The writer began to theorize that if 
the shank vibration itself appeared to 
be the root of the trouble, why not 
attempt to dampen the shank vibration 
at its source rather than at the tip? The 
use of clamped-on tips certainly removed 
the necessity of brazing the simple 
turning and facing tools necessary for 
roughing cuts. Therefore, the shank 
need not be of metal with its inherent 
tendency to transmit machine and tool 
vibration. It might, instead, simply be 
a tough material possessing a low period 
of vibration and capable of withstanding 
heavy vertical tool pressures and having 
also the ability to resist the taking of a 
permanent set. These requisites seemed 
to indicate a plastic. 

As several shapes of the DuPont 
plastic trademarked “Lucite”, a methyl 


methacrylate resin, were available it 
was selected for the initial trial. The 
east Lucite has a tensile strength of 


6000-10,000 psi and a modulus of elastic- 
ity in tension of 3-5 x 10° psi. While 
this material does not approach metallic 
shanks in physical characteristics it is, 
however, as strong a plastic as is now 
commercially available. Exceptions to 
this last statement are of course to be 
expected from new developments during 
the war period. The Rohm & Haas 
“Crystalite” is a plastic very similar to 
DuPont “Lucite” 


Plastic Shanks for Roughing 


It was found that if a tool shank of 
one inch square cross section of “4” x 
14%” cross section was used, it had suf- 
ficient bulk or “beef” to withstand the 
pressures developed by a .011” feed at 
180 sfm with a stock removal of .125” 
on the hard cast irons. Tools of these 
cross sectional areas are commonly used 
on such machines as Model 10 Sund- 
strands and 12” Fay Automatics. The 
overhang of the tool should be held as 
closely as possible to the minimum, with 
special tool block “under-supports”. To 
prevent the hold-down screws in the tool 
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block from marring the plastic shank 
surface, sheet metal top shims are used. 
To prevent thread stripping in the 
plastic tool shank by the mechanical 
clamp hold-down screw, a threaded in- 
sert is used. 

Sketch No. 2 
just described. 

The plastic tool shank demonstrated 
excellent potentials as to carbide tip 
tool life on roughing cuts inasmuch as 
the total deflection of the shank resulted 
in out-of-round variables of from .002” 
to .004” on 6” OD’s in cast iron. Tip 
life was exceptional, with little or no 
cracking being experienced in operation. 
Because the required cross section of the 
shank limits its usefulness to a narrow 
field of tooling and because the deflec- 
tion variables as noted precluded its use 
in finishing cuts, the writer attempted 
another application. 


embodies the features 


Plastic Cushions for Finishing 


Smaller tools, using the conventional 
mechanical clamping techniques and 
metallic shanks, were put into service 
with a cushion of thick “Lucite” or 
“Plexiglas” sheet cut in the same man- 
ner as the copper sandwich. These tools 
ran exceptionally well in heavy service 
with very little chipping of the hard car- 
bides. Sketch No. 3 details a mechanical 
clamp and plastic cushion. 


Future Trends 


As development continues in the plas- 
ties field and the present bonding resins 
are improved, the writer feels that the 
near future may well see carbide tips 
cushioned with plastic inserts and bonded 
to metallic shanks. Also, we may see 
plastic milling cutter bodies with resin 
bonded carbide tips that will absorb 
cutter tooth vibration to such an extent 
that deep cuts and fine finishes may be 
accomplished without resorting to heavy 
milling machines and spindle flywheels. 
This should be especially true in ma- 
chining the light metals such as alumi- 
num and magnesium. 

It is the writer’s hope that the favor- 
able results reported here may encour- 
further experimentation, exchange 


age 


of information and progress reports. 
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German wartime output of aircraft 
radiators was accelerated by a technique 
referred to as the “press-welding” of 
aluminum sheet. 

After the war, T. G. Haertel of the 
Joint Intelligence Objectives Agency, 
investigated and reported upon the proc- 
ess as developed and applied by the 
Adam Opel automobile factory, Russel- 
heim, Germany, near Frankfurt. 

The report discloses that sheets of 
aluminum were virtually melted together 
between gas heated dies closed under 
pressure. As the dies closed, compressed 
air was injected between the sheets 
to blow open areas between the welds. 
These areas created passageways con- 
forming to the impressions in the die 





FIGURE 2 


























surface and the resultant sheets were 
then paired-up and welded to produce 
aircraft radiators. 

Figure 1 shows the assembly of the 
dies on the bed of the press. In this 
particular application, the gas fired dies 
were about 3 ft long, 2 ft deep and 
2% ft high over-all. The cross-section 
A-B, Figure 1, shows the sheets in 
position between the upper and lower 
members, the gas heating chambers and 
the outer water cooling passageways. 

The aluminum strip stock used was in 
rolls about 300 ft long. The strip was 
a little over 9” wide and about .015” 
thick. 

Throughout the process the stock had 
to be kept meticulously clean and free of 
any dampness that might cause oxida- 
tion. The stock was loaded on a power 
winch, A, Figure 2. From there the stock 
was run through two steel brush ma- 
chines, B, Figure 2, in tandem, so that 
the inner side of the strip, and later 
the welded side, was thoroughly clean. 

A preliminary press operation blanked 
and perforated the stock to a length 
double that of the radiator fin. The 
blanks were folded to one-half original 
length and an air inlet inserted in two 
of the meeting holes due to the fold. A 
pattern of a few spot welds maintained 
the blank in its folded shape and insured 
accurate positioning of the air inlet 
collar. 

Figure 3 represents several stages of 
operation of the press welder. In posi- 
tion A, the press is open to receive the 
workpiece. The folded blank is placed 


between the upper and lower heated 
die members with the air inlet collar 
positioned over the air outlet nozzle 
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shown projected above the surface of 
the lower die. The gas heated dies 
work at a temperature of 450° C and 
the air introduced through the table of 
the press was preheated to the 
temperature. 

Positions B, C and D of Figure 3 
represent the closing of the press. The 
pressure of the air cushion in the press 
table amounts to 2.5 to 3.5 atm. This 
is a variable that has to be adjusted to 
suit the physical properties of the ma- 
terial being worked. The stroke of the 
air cushion in this instance was 2.36” 
(60mm) and governed the welding 
time of the press welder. As the press 
closes, the air pressure builds up to 18 
atm after 1.18” (30mm) closure and to 
a maximum of 24 atm when completion 
of the stroke has been effected, at which 
time the fin is fully inflated. The press 
operates at two strokes per minute. 

After removal from the press, the 
fin was trimmed and then finished by 
burnishing the outside of the trimmed 
edge, and pressure tested. 

In order to prevent the aluminum 
sheet from baking into the heated die 
surfaces, a thin film of a chemical pre- 
ventive was applied lightly and evenly 
with a cloth to both sides of the stock. 
It was, as a consequence, found 


sam: 


neces- 


sary to remove the accumulated residue 
from the working surfaces of the press 
after a run of from 10 to 15 fins. This 
had to be done most thoroughly with 
power driven steel brushes. 

The setup inspected at this factory was 
coordination be- 


arranged for accurate 
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tween the first press operation of blank- 
ing and piercing, the spot welding jigs 
and the press welder proper. The entire 
production continuity was from the stock 
reel A, Figure 2, to the brushing ma- 
chines, B, thence to the blanking and 
piercing press, spot welder, press welder, 
trimming press, compressed air tests, 
rim finishing, and final air inspection. 
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Beryllium Alloys - Physical Properties 


and Production Applications 


Part Il, Applications of Common Alloys 


Applications of Beryllium Copper 

The applications of beryllium copper 
may be divided into three classifications 
as follows: 





by N. W. Bass 
Sales Manager, Brush Beryllium Co. 
Cleveland, Ohio 








I, Where service demands require 
the specific properties of beryllium 
copper, hence no other material will do. 


For example, solenoid guides, which re- 
quire a non-magnetic material with high 
abrasion resistance. Instrument dia- 
phragms are often in this class as well 
as certain springs. Certain resistance 
welding electrodes and similar electrical 
parts operating under heavy pressures 
are also in this category. 

Il. Where shape, form and specifica- 
tions of the finished article can in com- 
bination be achieved only through the 
use of beryllium copper. Certain pro- 
vressive die operations are in this class. 
Many small spring parts for closely 
fitted assemblies are also included here, 
such as brush springs used in fractional 
horsepower electric motors. (See Fig. 4) 

III. Where beryllium copper, although 
a more expensive material, can be fab- 
ricated more economically than cheaper 
materials. Many progressive die opera- 
tions also apply here. (See Fig. 5) Hot 
hobbed molds for plastics are another 


Figure 4. Beryllium copper springs, as shown, are commonly employed as brush 
holders in fractional horsepower electric motors. 
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Figure 5. 





Beryllium copper lends itself well to being worked by progressive dies 


due to its economy of fabrication. Its non-magnetic property is a requirement 
for these electronic tube terminal clips, blanked and formed from beryllium 


copper strip stock. 


example, since costly machining is 
eliminated. 

The above classifications are satisfied 
by the heat treated 2 percent beryllium 
copper which, as a finished material, has 
high strength, high endurance limit, 
good electrical conductivity, freedom 
from internal strains, and low drift or 
hysteresis. These qualities are coupled 
with high formability in the soft con- 
dition before heat treatment. 

Two percent beryllium copper may 
also be cast, solution annealed and heat 
treated to yield high strength material. 
In the soft annealed conditions such 
castings may have a tensile strength of 
about 70,000 psi with an elongation of 
35 percent in 2 inches and can reach as 
much as 180,000 psi after heat treat- 
ment, but with very little elongation in 
2 inches. In this condition the Brinell 
hardness is 375-400. 

The extremely refractory and_ tena- 
cious nature of the dross, largely be- 
ryllium oxide, makes the casting of 
beryllium a matter of skill. For this 
reason centrifugal casting is frequently 
employed. Castings vary from articles 
less than an inch across to large parts 
for power transmission. Beryllium 
copper is also cast in sand and in other 
conventional ways. The “lost wax” o1 
investment method of precision casting 
applied to beryllium copper is capable 
of yielding very high accuracy. With 
the physical properties developed, 2 per- 
cent beryllium copper may be con- 
sidered as a low melting point stainless 
steel suitable for foundry work, but 


JULY, 





1916 


possessing also heat treatability with 
minimum deformation. For this reason, 
any finish machining can be performed 
in the soft annealed condition; final 
hardening by low temperature reheating. 
At the same time, the electrical con- 
ductivity of 2 percent beryllium copper 
is two or three times greater than stain- 
less steel, 

When annealed 2 percent beryllium 
copper is reheated to full hardness its 
linear dimensions decrease about 0.15 
percent. This shrinkage results not only 
in a small direct change but also in 
actual deformation, particularly if a 


Figure 6. Centrifugally cast beryllium 
copper brake drums for the diesel engines 
of the famous LST’s contain .35 percent 
beryllium. These drums combine a high 
thermal conductivity with the necessary 
hardness and strength required for 
severe usage 








portion of the part has been cold worked, 
as in hobbing. Such cold worked portions 
harden earlier than those not cold 
worked, and therefore one section may 
change its dimensions while another is 
unaffected, with resulting deformation. 
This action has to be anticipated and 
estimated, but is small compared to the 
deformation induced by the high tem- 
perature quenching of most steels. It 
does mean, however, that hardening of 
annealed beryllium copper is frequently 
carried out in a jig, to prevent such 
deformation during the precipitation 
hardening treatment. 


Second Copper Alloy 


A second, less well known, type of 
beryllium copper alloy contains from 
0.25 to 0.50 percent of beryllium with 
from 1.50 to 2.50 percent of nickel or 
cobalt, the balance substantially all 
copper. It is solutionized by heating at 
$00° C and quenching, with precipita- 
tion hardening taking place at 500° C. 
In the annealed condition its tensile 
strength is about 40,000 psi with about 
30 percent elongation in 2 inches. When 
hardened the tensile strength increases 
to about 100,000 psi and elongation 
diminishes to from 1-8 percent in 2 
inches. The corresponding Brinell hard- 
ness numbers are 55 and about 200 for 
the soft and hard conditions respectively. 

The distinguishing characteristics of 
this 0.4 percent beryllium copper alloy 
are its high electrical and thermal con- 
ductivity and low cost in beryllium, 
which latter puts it in the cost range 
of phosphor bronze components. It also 
has stability at temperatures higher 
than, the 2 percent beryllium copper 
alloy and promises to become much 
better known, even without a tin short- 
age. In thin sections it must be protected 
carefully from oxidizing conditions dur- 
ing its high temperature anneal and 
quench, but this is not important for 
castings. Fig. 6 illustrates 36-inch diam- 
eter centrifugally cast brake drums 
made of this alloy. These drums weigh 
about 625 pounds, and are used in 
marine reverse clutch and brake as- 
semblies made by the Fawick Airflex 
Company, Cleveland, Ohio. 

Considering next beryllium nickel, it 
should be noted that in a general theoret- 
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Figure 7. The hot hobbing of beryllium 
copper for mold cavities is rapidly be- 
coming @ more common practice. Note 
the high quality reproduction of me- 
chanical detail and lettering. 


ical way it is quite similar to 2 percent 
beryllium copper. The amount of beryl- 
lium used is from 1.9-2.75 percent and 
again we have solutionizing or annealing 
treatment with a subsequent precipita- 
tion hardening treatment. The respective 
temperatures required, however, are 
higher, being about 1050° C and 500° C. 
Brinell hardness numbers of between 
500 and 600 may be obtained in the 
hardened condition, but may be as low 
as 140 in the annealed condition, which 
is associated again with very consider- 
able ductility. Hardening by cold work 
is pronounced and mill products thus 
treated before hardening may _ reach, 
with subsequent heat treatment, the re- 
markable tensile strengths of 270,000 
psi and still retain 8 percent elongation 
in 2 inches. 

Difficulties in fabrication have pre- 
vented this material from appearing on 
the market in the form of mill products, 
but there is steadily more interest ap- 
pearing and for cold hobbed dies it 
may have much to offer. 


Stainless Steel Alloy 


In a third type of alloy, stainless steel 
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is the base and beryllium is added in 
amounts of 1-2 percent. This was sug- 
gested by the Germans in the year 1931.‘ 
It has been reported to possess the 
outstanding property of retaining its 
strength at red heat. Its hardness, how- 
ever, is not greater than 350-400 Brinell. 
Very little has been known of this alloy 
in this country but some additional work 
has been done on this and similar alloys 
during the war years, and may later be 
publicized. 

From what has been said it is ap- 
parent that all the precipitation or heat 





of eliminating small amounts of porosity 


made the molds uneconomical. It there- 
fore seems that the hope of making 
finished plastics molds directly from 


plaster models through the use of be- 
ryllium copper is yet to be fulfilled. 
Present day efforts at using these 
materials have taken another tack 
wherein the liquid beryllium alloy, usu- 
ally beryllium copper, is poured over a 
east iron or beryllium copper hob and 
pressed down upon it hydraulically while 
solidifying. This will be described in de- 
tail in an article by another contrib- 











hardening alloys of beryllium with utor. It is pertinent to point out here 
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copper, nickel, or stainless steel may be 
used for plastics molds. Each of these 
alloys in the annealed or solutionized 
condition can be cold hobbed or ma- 
chined, with minimum deformation after 
heat hardening. 

Hot hobbing or hot pressing of beryl- 
lium copper is becoming more and more 
prevalent. Most beryllium copper mold 
-avities are now made in this manner. 
Other beryllium alloys may lend 
themselves to this technique. 

Pioneer work in the application of 
beryllium copper molds for plastics was 
carried on by the Gorham Manufactur- 
ing Co. in the year 1936 and eontinued 
in 1937. Their work was aimed at the 
production of finished beryllium copper 
molds from plaster models, and although 
tantalizingly promising, could never be 
‘arried to completion because the cost 


also 
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that this is a more effective means for 
coping with porosity and minor defects. 
On the other hand, the more conventional 
methods of cold hobbing as applied to 
the annealed beryllium alloys have not 
been sufficiently investigated. These 
methods offer freedom from the possible 


large deformations introduced by case 
hardening and the high temperature 
quench involved in steel mold making. 


As shown in the table, the die maker has 
a wide choice of beryllium alloys from 
which to choose in making his die. For 
results these materials must be 
supplied in a sound condition and free 
from porosity, either for hobbing or die 
cutting. Relative ease of working in the 
soft material should prove an induce- 
ment to wider applications. 


good 


(4) Wiss, Verdfent aus d. Siemens—Konzern Yol. 
X p, 33, 1931, 








Kditorial Note: In engineering studies pre- 
liminary to constructing this 20-gang cutter, 
engineers of the Friden Calculating Machine 
Company attended several meetings at which 
tools of this type were discussed. Almost every- 
one approached with the idea discouraged the 
plan, due to the possibility of chip congestion. 
Friden engineers, however, found a way around 
the chip problem by using a high pressure fluid 
and carefully staggering the position of. the 
cutters, A chip catcher and strainer was also 
designed and built to separate the chips from 
the fluid. 

Designing of the fixture and cutter was com- 
pleted by William Nonamaker and Lee Hatha- 
way of the company’s tool engineering depart- 
ment. Aiding in the actual construction were 
Fred Urquhart, tool department foreman and 
his aides, Nels Larson and Harold Robinson, 
{lso in the picture were the Paragon Company, 
a subsidiary of Friden Company, and The 
Tool Specialty Company of Los Angeles, car- 
bide cutter manufacturers. 


In anticipation of Friden Calculating 
Machine Company’s postwar production 
requirements, careful consideration was 
given, during the latter part of 1944, to 
the design of a multi-gang cutter and an 
air lock holding fixture for milling our 
calculating machine carriage frame 
members. These parts are fabricated 


from extruded 17ST Alcoa Dural metal. 

Due to the lack of definite examples or 
-ase histories of large numbers of cut- 
ters in use in 


one gang, it was origi- 


























nally thought advisable to use all high 
speed steel cutters, but after careful 
study and consideration it was decided 
to design carbide tipped cutters for the 
purpose. 

One reason for this decision Was that 
in assembling a number of cutters of 
this type the relatively few teeth, name- 
ly eight on each cutter, lend themselves 


more readily to staggered positioning, 
thereby giving greater clearances 


through which chips can be flushed away 


by W. B. Nonamaker 
Tool Superintendent 
Tool Engineering Department 
FRIDEN CALCULATING MACHINE CO. 
San Leandro, California 


at high cutting speeds than if more nu 
merous-toothed high speed steel cutters 
are used. 

The photos of the fixture and cutter 
are more or self-explanatory al- 
though the following comments on some 
of the details are in order. 

Figure 1 shows the parts of each 
frame with one each having had the first 
operation completed. 

Figure 2 shows the positioning method 
of each part for the first milling opera- 
tion. All finished sizes are controlled by 


less 


Figure 1. The parts for one frame show- 
ing each as having had the first operation 
completed. The material is 17ST ex- 
truded Dural. 











Figure 6. 
for first cut. 
photographing. 
mounted on the rear of the spindle. 
power as the teeth engage the work. 


locating from the inside surfaces of the 
frames. After the first operation, the 
part is reversed and clamped vise-like in 
position, and final machining of the part 
is completed. 

It will be 


noted in Figures 3 and 5 
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The setup of milling fixture, 20-gang cutter and frame sections in place 


Chip catcher and strainer are shown with catcher swung back for 
Behind the airline and gage may be seen a portion of the flywheel, 
This insures a smooth, vibration-free flow of 


that the hold-down studs are slotted to 
grip bars which in turn are 
clamped down upon the work by applica- 
tion of the air pressure. 

The fixture contains four air cylin- 
ders, each of 242” dia, as shown in the 


receive 
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FIGURE 3 






















































Figure 3. 
shown here in cross-section. 


Figure 2. Displaying the positioning 
method of each part for the first milling 
operation. All final dimensions are con- 
trolled by locating from the inside sur- 
faces of the frame members. After the 
first operation the parts are reversed 
and clamped for the final machining. 
Figure 7. Close-up showing the gang 
cutters with the arbor rigidly supported 
by a bronze center bearing, cooled by 
an oil feed. The air clamping controls 
are seen in the foreground. 


The fixture incorporates four air cylinders of 21%" dia of which one is 
The lever linkage between the air cylinder and the 
hold-down studs gives a 10 to 1 mechanical advantage. 
line, a clamping pressure of 400 lbs may be obtained. 





With 40 lbs of air on the 


cross-section of Figure 3. The 10 to 1 
mechanical linkage actuated by the air 
cylinders involves a pivoted cross-bar 
passing through two rocker links, there- 
by transmitting the working pressure to 
four hold-down studs. With each air cyl- 
inder and 40 lbs of air on the line, an 
exerted pressure of 400 lbs may be ob- 
tained. 

The milling cutters are of 
mately 6” dia, 8 teeth each and are 
tipped with No. 883 Carboloy. One cut- 
ter body for step m lling is as narrow as 
one-tenth of an inch. 

The axial positive rake is 10°, with a 
helical rake of 10° and a radial clear- 
ance rake of 7 The arbor is rigidly 
supported by a center bronze bearing 
which in operation is cooled with an oil 
feed. <A flywheel is mounted at the rear 
of the spindle giving a smooth flow of 
power by eliminating vibration. 

Cutting is by the climb method only, 
and at a speed of 650 rpm or approxi- 
mately 1000 surface feet per minute. 
The feed is 15 inches per minute, and 
material removal is .025 to .030 on all 
finished surfaces. 

Although the cutting speed is not as 
fast as is the usual practice for this ma- 
terial, a definite comparison may be 
drawn by the fact that with previous fix- 
tures in use, high speed steel cutters 
produced only 35 parts each on two fix- 
tures per 8-hour day; whereas, the car- 
bide cutters and the air fixture now pro- 
duce 110 to 120 complete units of two 
parts each per 8-hour shift. 

In addition, the carbide cutter will fin- 
ish-machine 6000 frame units of two 
each per cutter sharpening. The high 
speed steel cutter previously in use fin- 
ished only 1200 units each per sharpen- 
ing, thereby increasing production 500% 
between cutter grinds. 

The chip unit is a large cabinet-type 


approxi- 


























Figure 5. Cross-section of fixture showing pivoted cross-bar and rocker links which 
transmit and multiply pressure from air cylinders to hold-down studs. 


metal box, arranged to catch all the and applying this unusual setup are 

chips thrown from the cutters while in 

operation. The fluid passes through a 

strainer and pump for re-use for cooling Aiea 

the cutters and scavenging the chips. cessfully to tolerances of from .0005 to 
The results obtained by engineering .001 in dimension. 


gratifying to say the least, as the parts 
have a smooth finish and are held suc- 


Figure 4. A half cross-section view of the 20-gang carbide-tipped cutter. The cutter 
diameters range from 4.732" to 6.062", and the face widths from .125" to .375". The 
8-tooth design facilitates staggering the cutters on the arbor for best chip clearance. 
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Figure 3.) The fixture incorporates four air evlinders of 2'." dia of which one is 
shown here in cross-section. Viae lever linkage between the air cylinder and the 
hold-down studs gives a 10 to Lo mechanical advantage. With 10 lbs of air on the 
linea clamping pressure of 109 lbs may be obtained. 





Figure 2.) Displaying the positioning ross-section ‘igure 5. The 10 to 1 
method of each part for the first milling mechanical actuated by the ai 


operation, Al final dimensions are con- ‘vlinders involves a pivoted cross-bat 
trolled by locating from the inside sur- passing through two recker links, there 


faces of the frame members. tfter the : ; 
by transmitting the working pressure t 





first operation the parts are reversed ‘ : 7 , cee and 1 
and clamped for the final machining. rout hold-down stu ae ith wae h — ie 
Figure 7. Close-up showing the gang ndey and 40 Ibs of air on the line, ar 
cutters with the arbor rigidly supported exerted pressure of 400 lbs may be ob 
by a bronze center bearing. cooled by trined 
an oil feed, Phe air clamping controls Fhe milling cutters are of approxi 
are seen in the foreground. ; : , 
mately 6” dia, & teeth each and are 
ipped with No. 883 Carboloy. Cne cut 


ter body for step milling is aes narrow a 


The axial ‘ tive fake 3 10°, with a 
{oa radial clear 
ke of 7 The arbor is) rigidly 








ipported bn a centel bronze bearing 


hich in operation is cooled with an o 
eed. A tlywheel is mounted at the rear 
of the spindle giving a smooth tlow ot 


power by climinating vibration, 
Cutting is by the climb method only, 


nd at a speed of 650 rpm or approxi 


ly 16000 surtace feet) per minut 
feed is 15 inches per minute, at 
matervis emoval O25 to .030) or 
C( surfed 
Although th tine speed is me 


as is the usual practice for this ma 
inl, a definite comparison may be 
rawn by the fact that with previous fix 


2 RG i ture a] ise, hivh peed steel cutter 
produced only oo part each on two fix 


Whereas, the car 





bide cutters and the air fixture now pro 
duce 110 to 120 complete units of tw 
ts each per S-hour shift. 

In addition, the earbide cutter will tir 
ish-machine 60005 frame units of two 





per cutter sharpening The high 

peed eol cutter previously in use fi 

hed only 1200 units cach per sharpen 

e ne, thereby increasing production 500 
Cel tte. ! nas 


large cabinet-typr 

















Figure 5.) Cross-section of fixture showing pivoted cross-bar and rocker links which 
transmit and multiply pressure from air cylinders to hold-down studs 
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Figure 1. 1 half cross-section view of the 20-gang carbide-tipped cutter. The cutter 
diameters range from 4.732" to 6.002). and the face widths from 125° to 375°. The 


8-tooth design facilitates staggering the cutters on the arbor for best chip clearance. 
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Optical Measuring System 





Assures Permanent Accuracy 


Society Genevoise D’Instruments De 
Physique, Geneva, Switzerland, has 
developed a Jig Borer, known as the 
Hydroptic-B, on which reaming, facing, 
chamfering and milling can be _ per- 
formed, in addition to the regular drilling 
and boring operations ordinarily done 
on a jig borer. 

The table of this machine traverses 
longitudinally, while the spindle head 
moves transversely with the spindle 
saddle, both being equipped with power 
drives. 

High precision standard scales, which 
are graduated on the same “SIP” Divid- 
ing Machines used in ruling standard 
scales for Official Bureaus of Weights 
and Measures, are used on this machine. 
One scale is mounted within the table 
and one in the spindle saddle. 

Microscopes built into the bed and the 
cross slide are used in reading these 
scales. Thus the microscopes are fully 
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encased with only the eye pieces exposed. 
The eye piece of the table microscope is 
supported on a tiltable bracket, so that 
it can lie below the table level when 
large work is being loaded. Both micro- 


scopes are easily accessible for the 
operator. A micrometer head of ample 
dimensions with a graduated drum 


divided in .001” and a vernier reading 
to .0001” is incorporated in each micro- 
scope. Millimeter scales and microme- 
ters are also available. 

This system of optical measuring 
represents a setting method in which the 
instruments are free from wear and 
mechanical stress, thereby contributing 
to permanent accuracy. 

Jigs and fixtures, the precision of 
which is essential for securing full 
interchangeability of the parts manufac- 
tured, are machined on the Hydroptic-B 
with high speed, fine accuracy and at 
low cost. 
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Holes are located along rectangular 
co-ordinates by moving the work-table 
and the spindle saddle. A comprehen- 
sive range of spindle speeds and feeds 
meets any and all boring requirements. 
Milling work, incorporating the highest 
class finish, is due to the rigidity of the 
machine. This is evidenced by the fact 
that in the plants of several machine 
tool builders, the operation of milling 
guide ways is done by use of the Hydrop- 
tic-B machines to such a degree of pre- 
cision that hand scraping has_ been 
eliminated. 

Flexibility is a distinctive feature of 
the machine. It is capable of handling 
fine work as well as cumbersome jigs 
or components at economical rates of 
production. It is also suitable for laying 
out and machining cams, profile gages, 
templates, etc, and for locating abut- 
ments or dowel pins on elaborate fixtures. 

In mould and die making, intricate 
profiles are duplicated without difficulty 
and limits held to a few ten-thousandths 
of an inch. 

The Hydroptic-B can be employed to 
great advantage for the direct machin- 
ing of small quantities of parts which do 
not justify the expense of special tool- 
ing. It also provides a means of rapidly 
machining certain components required 
to keep pace with the manufacturing 
program when the tooling production is 
delayed. 
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Among the numerous accessories avail- 


able are the Cireular Dividing Table 
and Tilting Rotary Table. Both are 


mountable on the regular work-table. 
The Circular Dividing Table is used 
for handling work dimensioned in polar 
co-ordinates. The same standard of pre- 
cision is obtained with this table as on 
the regular table when the work is laid 
out in rectangular co-ordinates. 

The Tilting Rotary Table is a com- 
pound swivel type of angular rotary 
table. The table top, when set in any 
plane, can be revolved through 360° by 
means of its rotary action. By its 
angular action, it can be turned from 
horizontal through 90° to a_ vertical 
position. This table is convenient when 
the complicated job of drilling or boring 
angular holes has to be done accurately, 
or holes have to be drilled at right 
angles in a workpiece. To accomplish 
this, the work is clamped to the table in 
the horizontal position, the necessary 
machine operations performed, and the 
table then turned upward to the specified 
angle the next operation calls for. Thus, 
working from the horizontal position to 
vertical, holes can be drilled at right 
angles. 

Further detailed information on the 
Hydroptic-B will be sent on request 
from Cosa Corporation, Dept. TJ, 5000-4 
Chrysler Bldg., New York 17, N. Y. 

INFORM-A-GRAM KEY No. 250-N 
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This versatile cutter and tool grinder not only sharpens cutters, it grinds 
them from the solid, quickly preparing special cutters when needed. 
@ The cincinnati Monoset is so flexible that all operations necessary in the 
gtinding or making of many types of cutters can usually be accomplished 
with one chucking of the workpiece. Thus you are assured of excellent 
concentricity; all teeth are exactly alike and will carry an equal share of 
the cutting load. Here are some of the features that make the cINCINNATI 
Monoset extremely versatile and flexible: a) Infinitely variable spiral leads. 
b) Workhead swivel mount for generating accurate radii. c) Micrometer 
dials and stops for all slides. d) Simple, accurate indexing devices. 
e) Wheelhead adjustable in three planes. f) Workhead motor drive for 
cylindrical grinding. Further details about these features, together with 


engineering specifications, may be obtained by writing for catalog M-1386-1. 
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Examples of cutters which are easily ground on the 
CINCINNATI Monoset Cutter and Tool Grinder — many 
of them from the solid, and at one chucking. 
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CINCINNATI Mono- 
set Cutter and Tool 
Grinder. Catalog 
M-1386-1 contains 
complete specifica- 
tions. Write for your 
copy today. A brief 
description of this 
machine is carried in 
Sweet's Catalog File. 





THE CINCINNATI MILLING MACHINE CO. 
CINCINNATI 9, OHIO, U. S. A. 
MILLING MACHINES BROACHING MACHINES . CUTTER SHARPENING MACHINES 














Selection Of 


Cold Work Die Steels’ 


After all of the results of scientific re- 
search and metallurgical techniques have 
become embodied in the many tool steels 
now available, the user is still up against 
the problem of which die steel to select 
for a job which might involve stamping, 
coining, blanking, drawing or quite a 
variety of similar press and hammer 
operations. In most cases the labor cost 
in the die is far greater than the cost of 
the tool steel of which it is made. Hence 
it is desired that the diemaker use the 
steel best suited for the job, and in most 
sases the cost of that steel doesn’t mat- 
ter as much as other considerations 
which govern its selection. 

Comparisons of Eight Die Steels 

The presentation here is of a compari- 
son of the various steels generally avail- 
able for dies for cold work, with empha- 
sis on the properties of each steel which 





by Dr. G. M. Butler 
Associate Director of Research 
Allegheny Ludlum Stee! Corporation 








may fit it to particular needs. The steels 
in this category are commonly purchased 
in the soft, annealed state for easy fab- 


*From address delivered before the Pittsburgh ai 
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rication, then hardened by heat treat- 
ment to give them the strength and 
hardness necessary for use in forming 
other materials. 

The steels under discussion are of 
eight types of die steel, Figure 1, arbi- 
trarily divided into three groups, accord- 
ing to the quenching medium in which 
they are customarily hardened. This is 
a logical grouping because many of the 
properties of these steels go hand in 
hand with the manner of hardening. 

Each of these steels is made by sev- 
eral U. S. makers of tool steels and 
many of you will, of course, think of 
these in terms of other steelmakers’ 
brands which may be more familiar to 
you. You will find minor variations in 
analysis between the steels of any one 
type made by various companies, but the 
types are quite distinct and of charac- 
teristic properties. 


The Water-Hardening Steels 

The water-hardening steels, Figure 2, 
constitute the first group to be given de- 
tailed consideration. Straight carbon 
tool steel is the oldest of all tool steels 
and still of great importance. Almost 
any job can be done with some degree 
of success by a water-hardening steel, 
and some can be done only with such a 
steel. The itemized characteristics and 
shortcomings of this kind of steel should 
give a clear indication as to its field of 
usefulness. 

Its uniquely valuable peculiarities may 
be considered first. It is a fact that no 
tool steel, no matter how highly alloyed, 
gets any harder after quenching than 
plain high carbon steel. The hardest test 
files are made out of carbon steel. Hard- 
Rochester ASTE chapters. 
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ness is one very important requirement 
in a die. 

It is also a fact, however, that carbon 
steels tend to harden only on the sur- 
face. Sections larger than about %4 to 
1” in diameter cannot be made hard 
throughout, no matter how drastic the 
quench. The surface may be file hard, 
but the core will be much softer. This 
can be a real advantage. Dies for cold 
or warm shearing in steel mills, for ex- 
ample, are often made of a carbon or 
carbon-vanadium steel. The working 
surface is hard and able to withstand 
the severe wearing actions of the metal 
being cut, while the core under the sur- 
face is tough enough to stand the batter- 
ing shock of this process. If the die were 
to be hard all the way through, it would 
be very apt to split open after a few 
blows. The same is true of dies for wire 
and bar drawing. These are quenched 
through the hole to give a hard inside 
surface surrounded by a tough ring. 
Dies made of a deeper-hardening steel, 
which hardens all the way through, can 
be used only if a heavy backing ring is 
shrunk tight around them. Hammers, 
punches, and many another such sort of 
tool illustrate this same principle. 

The other advantages of carbon steels, 
i.e., ease of machining and grinding, low 
hardening temperature, controlled depth 
of hardening, reasonable good wear re- 
sistance, versatility of application, wide 
range of carbon contents and qualities, 
and lastly, low cost, can all be summed 
up in the suggestion that you consider 
‘arbon tool steel first, then go to an 
alloy tool steel if you can’t make carbon 
steel do your job. 

That brings up the next question: 
when does carbon steel fail to satisfy? 
To answer that, it may be explained that 
the same properties that make some like 
it will turn others against it. For ex- 
ample, that matter of being shallow hard- 
ening: too often the poor heat-treater 
finds that this peculiarity has made soft 
spots appear on his dies where quench- 
ing could not act quickly enough; or the 
press operator sees the die impression 
crumbling and being pushed down into 
the core of the die due to an insufficient 
“ase thickness to sustain the load; or a 
die goes to the grinding room once too 





often for redressing and comes back 
without any hard surface. 

Attempting to remedy this by order- 
ing a carbon steel with deeper hardening 
properties may, more often than not, 
lead to an even worse trouble which ap- 
pears as warpage or cracking after 
hardening. Shallow-hardening steels dis- 
tort relatively little in hardening, but a 
deep-hardening steel of the same type 
will expand and distort much more. If 
changes of section or notches are pres- 
ent, this is just inviting cracking. So 
this danger of cracking and warping is 
drawback number two. 

Drawback number three is the rela- 
tively poor wear resistance under severe 
conditions. Too often straight carbon 
steel just won’t wear long enough. 

The ecarbon-vanadium modification of 
straight carbon steel is more foolproof 
in hardening, in that it will stand over- 
heating better and is essentially shallow- 
hardening, more so than many straight 
carbon steels. The vanadium content 
gives a fine grain which seems to add to 
the steel’s shock resistance. Many users 
of carbon steels insist on a vanadium 
content, especially for such applications 
as cold heading dies. In such dies the 
heat-treater can increase depth of hard- 
ening by raising the hardening tempera- 
ture, without having to worry about 
overheating. 

From this it should be evident that 
water-hardening tool steels have many 
and varied uses but are scarcely suitable 
for dies with deep, intricate impressions, 








Fig. 1. Modern Die Steels for 
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Grade 
WATER HARDENING: 
Straight Carbon Pompton 
Carbon Vanadium Python 


Manganese Type Saratoga 


2 Manganese Type Deward 
High-Carbon High-Chromium 
(2.2% Carbon) Huron 
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Ontario 


STRAIGHT CARBON (with about 0.8 to 1.1% 





CARBON-VANADIUM (carbon steel with about 


Fig. 2. Characteristics of Water 


Hardening Steels 


carbon): 

High hardness. 

Low hardening temperature. 

Shallow hardening. Depth of hardening 
can be specified and controlled. 

Easily machined and ground. 

Low cost. 

Insufficient case depth for 
danger of soft spots. 

Risk of cracking and warping. 

Insufficient wear resistance for long runs. 


many jobs; 


0.25% vanadium): 


Compared with straight carbon steel, has: 

Finer grain and wider hardening range. 

Greater toughness. 

Shallower depth of hardening. 

Case depth can be increased by quench- 
ing from higher temperatures. 





Fig. 3. Characteristics of Oil 


Hardening Steels 


MANGANESE OIL HARDENING: 
1% manganese type, with 
and tungsten 


num 
Low hardening temperature. 


sections. 
Low distortion. 
Easy to machine and grind. 
Moderately deep hardening. 


cutting edge. 

Low toughness. 

HIGH-CARBON HIGH-CHROMIUM (12% 
mium, 2.2% carbon): 

High hardening temperature. 

Little danger of cracking. 

Low distortion. 

Difficult to machine and grind. 

Deep hardening. 

Superlative wear resistance and 
sive strength. 

Low toughness. 

High cost. 














or dies which must be hard all the way 
through to stand the service stress, or 
dies which must wear for a long time, 
hence their place in the die field is def- 
initely limited. 


The Oil-Hardening Steels 


Consequently, we turn to the steel 
maker for alloy tool steels which can be 
hardened by less drastic quenching than 
water or brine. The most important ad- 
vantage gained by this more gentle 
quench is less danger of cracking and 
reduced warpage and distortion. In fact, 
all of the steels in the oil and air hard- 
ening classes are commonly called “‘non- 
deforming”; a term to be taken with a 
few grains of salt, but the effect is cer- 
tainly one of greater safety in harden- 
ing. Furthermore, the alloying elements 
also add to the wear resistance, tough- 
ness, and depth of hardening, so that 
they can really pay for their added cost. 

In considering the oil-hardening 
group, Figure 3, I have selected only two 
types in this class, out of quite a lot of 
related kinds because in the great ma- 
jority of die applications one of these 
two types will do the job very well. 
Know these steels well and you will be 
able to lick most die jobs. 

The manganese oil-hardening 
are used the world around. 
actually two of these 


steels 
There are 
differing 


steels, 
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mainly in manganese content. Both are 
popular. There are probably more mak- 
ers offering the 1% manganese kind, 
which we call Saratoga, but we feel that 
the higher-manganese steel with a little 
molybdenum, our Deward, is a_ better 
steel. At any rate, it distorts somewhat 
less. Figure 3 shows the distinctive 
characteristics of this class: it is easy 
to machine and grind; is quite safely 
hardened from a low temperature in oil, 
with little danger of cracking and low 
distortion; is moderately deep harden- 
ing, has good wear resistance, and has 
ability to hold a keen cutting edge. All 
told, a very widely used and very valu- 
able steel for gages, drawing and form- 
ing dies, plastics molding dies, master 
form tools, stamping and blanking dies, 
taps, and so forth, through almost the 
entire field of die engineering. 
However, when the tool designer 
wants the very longest-lived die steel 
under severe usage, he buys the 2% car- 
bon-12% chromium oil-hardening steel. 
This steel is a mass of hard chromium 
carbides, which makes it superlatively 
resistant to abrasion. At the same time, 
this steel has great resistance to com- 
pressive force, is very deep hardening, 
and deforms relatively little in heat 
treatment. Such applications as long- 
run blanking dies, dies for deep-drawing, 
slitting cutters, forming rolls, and many 
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Fig. 4. Characteristics of Air 
Hardening Steels 


2% chromium, 1% moly) 
Low hardening temperature. 


Negligible cracking hazard. 





















Least distortion of all tool steels. 
Rather difficult to machine; quite easy t 
grind. 
Deep hardening 
Moderately tough. 
Somewhat better wear resistance than 
manganese oil hardening. 
Limited availability. 
CHROMIUM—-1% MOLYBDENUM: 
Interme hardening temperature. 
Negligible cracking h« 
Low distortion, but more in manganess 
chromium-molybdenum. 
Deep hardening 
Toughest of all alloy die steels. 
Wear resistance about like manganese- 
chromium-molybdenum. 
HIGH-CARBON HIGH-CHROMIUM (12% 
mium with 142% carbon plus molybd 
High hardening temperature 
Negligible cr ig hazard 
Almost as low distortion as 1 j s 
chromium-molybdenum. 
Deep hardening. 





Low toughness 
High cost. 











other uses have proved the longevity of 
this steel. 

Such virtues are accompanied, of 
course, by some decided shortcomings, 
which often discourage prospective users 
of this steel. They soon discover that its 
machinability is poor compared with 
carbon steel, and their experiences with 
grinding it in the hardened state are apt 
to be painful until they forget what they 
knew about grinding low-alloy steels. 
Heat treating temperatures are fairly 
high and the use of atmosphere furnaces 
or pack-hardening is very desirable. 
This steel has relatively low resistance 
to shock or bending, so that proper sup- 
port of the die becomes very important. 
Lastly the steel is quite expensive. 





Therefore, the engineer who specifies 
the oil-hardening high-carbon high-chro- 
mium type of steel for his work must 
pay a good deal of attention to the skill 
of the die maker and proper design of 
the die so as to avoid bending stresses 
and permit most economical fabrication. 
In the hands of experienced men, this 
steel is safely and readily made into 
dies, and its performance justifies its 
cost. An outstanding application of our 
Huron die steel for lamination dies. 
Millions of stampings for motors and 
transformers are being produced on a 
single die. These intricate sectional dies, 
hardened to 62 Rockwell C and composed 
of many segments fitted to less than 
a tenth of a thousandth of an inch, start 
life about an inch and a quarter thick, 
and are resharpened periodically by the 
removal of a new thousandths of an 
inch by surface grinding. Often they 
can be used until they are too thin to 
fasten to the backing block. Our long 
experience with this steel enables our 
company to help many users who might 
otherwise have trouble with it. 


is 


The Air-Hardening Steels 
The third and last general group is 
the air-hardening class of die steels. 
These steels are comparative newcomers. 
They grew out of demands for steels 
which deformed in hardening still less 
than the oil-hardening types, hence the 


metallurgists evolved these three air- 
hardening steels, Figure 4, of almost 


negligible dimensional change in harden- 
ing. Once their nature is understood, 
the die-maker can leave little or no 
allowance for grinding after hardening. 
All will harden throughout in sections 
commonly used in die design. These 
steels have not yet won the wide use that 
oil hardening steels enjoy, but I think it 
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Fig. 6. 
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Comparative Wear Resistance of Die Steels 
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| Manganese-Chromium-Molybdenum Air Hardening 


Manganese Oil Hardening 
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is safe to predict that they will become 
increasingly popular. 

The first one, the manganese-chromi- 
um-molybdenum type, hardens from the 
lowest temperature range and is inher- 
ently the least deforming of all die 
steels. Its alloy content is high enough 
for a good degree of wear resistance. It 
is rather hard to machine, since it will 
not anneal very soft; and this same an- 
nealing difficulty makes it hard to re- 
work after hardening. This steel is not 
very generally available. 

One unique application of this steel is 
for toolmakers’ flats. These are usually 
made out of a water hardening steel 
which can be hardened in oil in thin sec- 
tions. Even oil quenching, however, 
‘auses considerable distortion in water 
hardening steels, so that the heat- 
treated piece must be straightened or 
ground. But templates, gages, and simi- 
lar parts made of the air hardening 
variety can be hardened merely by cool- 
ing in air from the same temperature as 
used for carbon steels, and will show 
negligible warping or dimensional 
change. 

The second air hardening steel, the 
% chromium-1% molybdenum steel, has 
been winning more general acceptance 
than the manganese type. Apparently 
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most die steel users don’t mind a some- 
what higher hardening temperature and 
don’t need the very minimum of dimen- 
sional change in hardening, because this 
5% chromium steel is becoming very 
popular. This steel shows a fine com- 
bination of easy, safe hardening, good 
wear resistance, and unusual toughness. 
It is now being applied on quite a num- 
ber of blanking, forming, and trimming 
dies which are usually made of the high- 
carbon high-chromium types. Its lower 
cost and somewhat easier machining and 
grinding are factors that have _ influ- 
enced this change. 

The third air hardening steel, a high- 
carbon high-chromium type with some- 
what lower carbon than its oil harden- 
ing counterpart, has been given a shot 
of molybdenum to encourage it to hard- 
en in air. It is the star performer of 
the air hardening steels, just as the 2% 
carbon variety outshines the other oil 
and water hardening steels. It owes 
its widespread use to the same reasons 
that have made the other air hardening 
steels popular: safety in heat treatment. 
The maker of an intricate blanking die, 
such as a lamination die, may choose to 
make it all in one piece, or he may make 
it in sections. If it is to be one piece, 
he would do well to use this air harden- 
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ing type. The number of pieces which 
his one-piece die will produce between 


sharpenings will be slightly less than 
from a die made of the oil hardening 


type containing more chrome carbides 
but the manufacturing cost of the die 
will be less and it ean be hardened with 


less warpage and very little fear of 
cracking. Thus he gains in safety and 


first cost, at the expense of only slightly 
less production. 

Dies made of either of these high- 
carbon high-chromium steels are gener- 
ally machined in the soft state, then 
hardened and finished to size by grind- 
ing. Filing is avoided. The lack of 
toughness of these steels often leads 
users to back them up by heavy steel or 
-ast iron blocks. 

The use of air hardening steels has 
been made more attractive by recent 
progress in bright hardening. Furnaces 
are now available which permit heating 
and cooling dies in an atmosphere which 
is so inert that the pieces come out as 
bright as they went in. 

Die Steel Behavior Ratings 

Figures 5, 6, 7 and 8 are set up to 
show a few of the most important die 
steel characteristics arranged in such a 
way as to indicate the relative behavior 
of each steel. You may wish to argue 
with my ratings, but please bear in mind 
that the apparent merit of a steel is in- 
fluenced to such a great degree by the 
way in which it is used that about all 
anyone can do is to try to strike an aver- 
age which will be reasonably usable. 


Which Steel? 


When the die designer, with all the 
foregoing more or less clearly fixed in 
his mind, is confronted with a new job 
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and sets out to specify a tool steel which 
has a reasonable chance of doing the 
work, his thoughts should run somewhat 
along the following lines: 

If the die seems quite simple with no 
great variations in section, he’ll think 
seriously of a water hardening steel. 
Then he’ll look into the possible risk of 
cracking or warping in hardening; if his 
heat treater says he wouldn’t take a 
chance on such a die if made of a water 
hardening: steel, he’ll go to a manganese 
oil hardening type, especially if the de- 
sign is intricate. Or if long runs are 
wanted, one of the high-carbon high- 
chromium steels is a logical choice. 

If there isn’t any chance for grinding 
after hardening to correct for dimen- 
sional change, he’ll certainly select an 
air-hardening This will be the 
manganese-chromium-molybdenum_ or 
the 5% chromium type unless he wants 
very long runs. In the latter case it will 
be the air hardening high-carbon high- 
chromium die steel. 

Naturally he starts with the least ex- 
pensive, most easily worked die steel and 
goes to the higher-alloy types only when 
difficulties of heat-treating or service de- 
mands make such a change mandatory. 
This oversimplifies his problem, of 
actually the choice of the 
best cold work steel isn’t too much more 
than that. When he _ under- 
stands the significance to his work of the 
factors I have tried to outline, he can 
pick out a die steel with reasonable 
assurance that it will do the job satis- 
factorily. 

For your copy of Allegheny Ludlum’s 
Tool Steel Handbook, containing engi- 
neering data on tool and die steel prop- 
erties, uses and selection, cheek Inform- 
A-Gram Key No. 678-N. 


steel. 


course; but 


involved 
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Centrifugal Casting Improves 





Cylinder Structure And Performance 


Maximum power without leakage and 
lasting accuracy of bore dimensions are 
two outstanding features of the im- 
proved Logan “Rotocast” hydraulic cyl- 
inders. These cylinders are adapted for 
a wide range of operations involving: 
pushing, clamping, lifting, forcing, hold- 
ing, pulling, pressing and other power 
movements in any direction. They can 
be used advantageously on new or old 
equipment in manufacturing and proc- 
essing industries, materials handling and 
many other applications in diversified 
fields. 

The cylinder barrels are centrifugally 
cast from close-grained gray iron which 
retains its original dimensional accuracy 
for the life of the cylinder. This per- 


CENTRIFUGALLY CAST IRON 


and end covers. These “O” rings main- 
tain a perfect seal even though the ap- 
plied pressure is increased or decreased, 
and have a far longer service life than 
the usual gaskets. Small tapped holes 
are provided at various locations in each 
end of the cylinder barrel. This con- 
struction permits the locating of air 
vent valves in a position which will 
allow air to be vented or bled from the 
highest point, regardless of the mounted 
position of the cylinder. 

Cover attachment holes are standard 
on all models, making the covers of the 
various types completely interchangeable 
so that a wide range of combination 
mountings, such as flange mounting at 
rod end with foot mounting at blind end, 


LARGE PORTS FOR CYLINDER TURE RETAINS —_ AUTOMOTIVE TYPE 
UNRESTRICTED Olt SMOOTH, ACCURATE BORE PISTON RNOS 
now - ADJUSTABLE CUSHION ly ° 
un vnmee ™% AUR VENT VALVES / 4 SPUD VALVE Those interest ed 
ALLOY STFRL PISTON : bas A. in securing addi- 
7, tional information 
; ‘ OPHONAL PORTS 






BRONTE PACKING 
GLAND BUSHING 
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wena reroll i 


STOTOEIS HAL eves a 


. | Te cccinae ciose arming ror / NUT SECURELY 
FOR CENTERING PISTON LOCKED TO PREVENT 


O8 PILION ROO LOOSENING OF PISTON 





mits smooth, true bores, honed to a mir- 
ror finish, and assures a uniform flow of 
power With minimum friction and piston 
leakage. Four automotive type piston 
rings further contribute to positive oper- 
ation with maximum power. 
Conventional gaskets have been elimi- 
nated in the new “Rotocast” cylinder. 
In their place, soft synthetic “O” rings 
are used to provide a permanently leak- 
voroof seal between the cylinder barrel 
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\CLOSE GRAINED CAST 
PISTON OF AMPLE LENGTH 
TO PROVIDE NECESSARY 
BEARING AND STRENGTH 


on these improved 
hydraulic cylin- 
ders may address 
their inquiries to 
the Logansport 
Machine Co., Inc., 
Dept. DJ, Logans- 
port, Indiana, 
manufacturers of 
air and hydraulic 
equipment. 


J —_AUSHION CHECK 

/* WaAVE OF AMPLE 
SIZE TO PERMIT 
QUICK START OF 
) PISTON TRavEt 


etc., is possible. Standard mounting types 
include rabbeted, foot, center-line, clevis, 
trunnion, flange at blind end, and flange 
at rod end. In order to fit the greatest 
number of applications, they are offered 
in 7 mounting types, 3 piston rod models 
and 9 standard bores, and are available 
with cushioning at one or both ends, 
desired. Cylinders are built for operat- 
ing pressures to 1500 psi. 
INFORM-A-GRAM KEY No. 372 N 
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Rectangular Co-ordinate Dimensions vs Polar Co-ordinates 














This data sheet is a continuation of the HH 5.500 3.125 = 2.375 
demonstr ition given on Data Sheet No. 3 VHe = 4.3125 — 2.625 = 1.6875 
which shows the conversion from rectangular 
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Approximate Blank Diameters for Drawn Shells (inches) 








SHELL DEPTH OF DRAW (inches) 

DIAM. 

(inches 5.000 5.250 5.500 5.750 6 O09 6.500 
§.125 8.50 8.68 8.86 9.03 9 20 9 54 
3.250 8.69 8.88 9 06 9 23 9 41 9.75 
3.375 8.88 9.07 9.25 9 43 9 61 9 96 
3.500 9 06 9.26 9.45 9 63 9 81 10.16 
3.625 9.25 9 45 9 64 9 8? 10.00 10. 36 
3.750 9.44 9.63 9.82 10 01 10.20 10.56 
3.875 9.61 9.82 10.01 10.20 10.39 10.76 
4.000 9.79 10.00 10.20 10 39 10.58 10.95 
4.125 9.97 10.18 10.38 10.57 10.76 11.14 
1.250 10.15 10.35 10.56 10.76 10.95 11.33 
4.375 10.32 10.53 10.74 10.94 11.14 £1.32 
1. 500 10.50 10.71 10.92 11.12 11.32 4.74 
4.625 10.67 10.88 11.09 11.30 11.50 11.90 
4.750 10.84 11.05 11.27 11.47 11.68 12.08 
4.875 11.01 11.23 11.44 11.65 11.86 12.26 
5.000 11.18 11.40 11.61 11.83 12.04 12 45 
§ 125 11.34 14.57 11.79 12.00 12.21 12 63 
5.250 14.51 11.74 11.96 12.17 12.39 12 81 
5.375 11.68 11.90 2.13 12.35 12.56 12.98 
5.500 11.84 12.07 12.29 12:32 12.73 13 16 
5.625 12.00 e233 12.46 12.69 12.90 13 33 
5.750 12.16 12.40 12.63 12.85 13.07 13.51 
5.875 12. 32 12.56 12.79 13.02 13.24 13.68 
6 000 12.48 eB 12.95 13.19 13.41 13.85 
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TDJ SHOP DATA SHEET no. 41 








Approximate Blank Diameters for Drawn Shells (inches) 











pony | DEPTH OF DRAW (inches) 

(inches) | 7.00 7.50 8.00 8.50 9.00 | 9 50 
3.125 | = - 9. 86 10.17 10.48 10.77 11.06 | 11.34 
3.250 10.08 10 40 10 70 11.00 11.29 | 4¢.58 
3.375 10.29 10.61 | 10.93 11.23 11.53 11.82 
3.500 10.50 | 10.83 | 115 11.46 11.76 12.05 
3.625 10.71 11.04 | 11 36 11.68 11.98 12.28 
3.750 10.91 11.25 | 11.58 11.90 12.21 12 51 
3.875 | Lil 11.45 | 11.79 12 11 12.43 12.74 
4.000 | 11.31 11.66 | 12.00 12.33 | 12 65 12 96 
4.125 | 11.51 11.86 12.20 12.54 12.86 13.18 
4.250 | 11.71 12.06 | 12.41 1275 | 1307 | 13.40 
4.375 | 11.90 12.26 | 12.61 12.95 13.29 13 61 
4.500 | 12.09 12.45 | 12.81 13.16 13.50 13 82 
4.625 | 12.28 | 12.65 | 13.01 | 13.36 13.70 14 04 
4.750 | 12.47 | 12.88 | 13.21 13.56 | 13.91 1425 
4.875 12.65 | 13.03 13.41 13.76 | 14.11 14 45 
5.000 | 12.84 13.23 13.60 13.96 | 1432 | 14 66 
5.125 13.03 13.41 | 13.79 14.16 | 14.52 14.86 
5.250 13.21 | 13.60 13.98 | 14.35 14.71 15 07 
5.375 13.39 13.79 14.17 | 14.54 1401 | 15.27 
5.500 13.57 13.97 | 14.36 14.73 | 15.11 15.47 
5.625 13.75 14.15 14.54 14.93 | 15.30 | 15.66 
5.750 13.93 14.33 | 14.73 | 1.11 | 15.49 | 15.86 
5.875 14.10 4.51 | 14.91 | 15.30 | 15.68 | 16.05 
6.000 | 14.28 | 14.69 | 1s.10 | 15.49 15.87 | 16.24 
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INDUSTRIAL DIGEST 





Science « Research e Methods + Tooling « Production ¢ Trade News and Reports 





Western European countries have 
demonstrated “remarkable recuperation 
from wartime stress, and will, economic 
conditions per- 
mitting, pro- 
vide export 
outlets for 
many types of 
American 
products, par- 
ticularly in 
the machine tool and equipment fields.” 
William L. Dolle, president and general 
manager of The Lodge & Shipley Ma- 
chine Tool Co., made this observation re- 
cently on his return from a European 
trip. He said he was, “agreeably sur- 
prised at the strides in evidences for 
speedy re-establishment of peace-time 
economy as rapidly as posisble in West- 
ern Europe.” 

Visiting England, Belgium, the Neth- 
erlands, France and Switzerland, cou- 
pled with conferences with business men 
in these countries, provided an oppor- 
tunity to observe and survey business 
and economic conditions and trends, to- 
gether with a view of evident immediate 
needs available to be filled by American 
producers. 

As to France, Belgium and the Neth- 
erlands, he believes that these countries 
are “good prospects for American Ex- 
ports, provided monetary exchange fa- 
cilities and conditions enable these coun- 
tries to make imports on a basis com- 
parable to those from other producing 
nations, with the further proviso that a 
mutually agreeable system of exchange 
can be arranged.” 

A revised list of standards approved 
to date has been published by the Ameri- 
can Standards Association and repre- 
sents 27 years of achievement in stand- 
ardization for the electrical, mechanical, 
transportation, building, textile and oth- 
er fields. 


Western Europe 
Export 
Prospects 
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The 845 standards listed in the booklet 
include definitions of technical terms, 
specifications for metals and other mate- 
rials, dimensions, safety provisions for 
the use of machinery, methods of work 


and methods of test for the finished 
product. 
The standards are widely used 


throughout industry since they represent 
agreement on the part of maker, seller, 
and user groups as to the best possible 
practice at the time of approval. They 
are constantly revised to keep up with 
the mechanical invention, developments 
of power and 
new uses for 
materials. 

The 154 
American War 
Standards 
listed on pages 
15 and 16 of 
the booklet, which gave vital help to the 
Army, the Navy, and the War Produc- 
tion Board, are now being reconsidered 
for their possible value as American 
Standards in connection with peacetime 
production. 

This complete list of American Stand- 
ards should serve as valuable reference 
material to engineers, manufacturers, 
organizations and consumer 
groups. It will be sent free of charge 
to anyone interested. Requests should 
be addressed to the American Standards 
Association, 70 East 45th Street, New 
York 17, N. Y. 

Danger of explosions in plants produc- 
ing oxygen by the liquefaction and rec- 
tification of air may be reduced by elimi- 
nating acety- 
lene and other 
hydrocarbons 
from the air, 
according to a 
report pre- 


ASA Catalogues 
845 American 
Standards 


sales 


Reducing 
Industrial 
Explosion Hazards 


pared by J. G. 
Aston 


and T. 
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Ashton and T. A. Geissman, Central En- 
gineering Laboratory, University of 
Pennsylvania, under contract with the 
National Defense Research Committee. 

Evidence of the explosive effect of 
acetylene and other hydrocarbons upon 
oxygen under production is scanty, ac- 
cording to the authors. However, the 
coexistence of solid acetylene and liquid 
oxygen at some point in operating units 
where explosions have occurred seems to 
indicate that this combination is a dan- 
ger factor. The report deals with ex- 
perimental methods of extracting vari- 
ous contaminants from air. Acetylene, 
the most important impurity, was _ re- 
moved by both catalytic oxidation and 
adsorption on active charcoal. 

Among the contaminants mentioned as 
being found in small quantities in ordi- 
nary air, particularly in industrial 
areas, are ozone, nitrogen oxides, carbon 
monoxide, acetylene, and other hydrocar- 
bons. The writers of the report empha- 
size the danger attending the accumula- 
tion of ozone in oxygen units. 

Orders for the report, photostat $5.00, 
microfilm $1.00, should be addressed to 
the Office of the Publication Board, De- 
partment of Commerce, Washington 25, 
D. C., and should be accompanied by 
check or money order, payable to the 
Treasurer of the United States. 

Previews of technical data descriptive 
in minute detail of German automotive 
developments were presented at the 

Summer Meet- 
ing of the So- 
ciety of Auto- 


SAE Summer motive Engi- 
Meeting neers. ; 
Members of 

Technical In- 

dustrial Intel- 

ligence Committee teams reported that 


German automotive engineering practice 
is poorly adapted to American mass-pro- 
duction techniques. They explained that 
standardization is lacking and that many 
different methods are employed to solve 
similar problems. They said the Ger- 
mans appear to love gadgets and that 
the German buying public readily ac- 
cepts mechanical features bordering up- 
on shortcomings which would not be 
tolerated by Americans. 


German passenger cars generally use 
backbone-type frames and unit body- 
and-frame construction, while central- 
ized chassis-lubricating systems, such as 
once were used on some American cars, 
were said to be found on every German 
car and truck. In many cases, novel 
suspension systems replaced rigid axles, 
with so-called “swinging axles’ espe- 
cially popular. 

German engineers tend to over-design, 
and their vehicles are complicated in 
construction because limited production 
permits of considerable hand work. 

The Germans have made more prog- 
ress than Americans in developing gaso- 
line injection pumps, but their diesel 
fuel injection equipment offers little that 
is new. 

What this country needs is a 
2,000,000-mile motor bus costing not 
more than $20,000, the Automotive En- 
gineers were told. 

The 2,000,000-mile bus is a brain-child 
of World War II, operators believing 
that if such vehicles can give more than 
1,000,000 miles of service, as proved dur- 
ing the war years, they can be built at 
reasonable cost to run the full distance. 
More power is needed to enable buses to 
maintain positions in traffic, while 
torque converters, or some other form of 
improved drive, are necessary to elimi- 
nate present difficulties with clutches 
and transmissions, frequent causes of 
road failure. Underfloor baggage com- 
partments, two-way radio equipment, air 
conditioning, and auxiliary heating were 
characterized as additionally essential. 

Aluminum alloys containing tin, nick- 
el, silicon, and copper were recommended 
to the Society of Automotive Engineers 
as new materials for bearings which 
promise to accelerate progress in design- 
ing internal combustion engines. 

H. Y. Hunsicker and L. W. Kempf, of 
the Aluminum Co. of America, Cleve- 
land, Ohio, reported the results of exten- 
sive experiments and tests as revealing 
that these bearings materials are supe- 
rior for high duty service in the engines 
both of land vehicles and aircraft. Their 
findings were supported by G. B. Grim, 
ef Caterpillar Tractor Co., Peoria, IIl., 
and E. L. Dahlund, of Fairbanks Morse 
& Co., Beloit, Wis., who said aluminum- 
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When The Tool 
Is an R and L 
Combination 


Turning Tool 












One R and L Combination Turning Tool, the only 
combination right hand and left hand tool on the 
market, actually does the work of 14 tools. 


‘a 
You can use an R and L for all these right hand ‘ : 
or left hand applications: — 


Roller Box Tool 
Centering and Facing Tool 


Knee Tool 

Pointing Tool 

Back Rest $ 

Floating Drill Holder a1 

emamcalenaelaie 4 Patented in U. S. A. 
The change from right to left or vice versa takes ¥ and Canada 


only ten seconds. 








V CHECK THESE OUTSTANDING FEATURES 





s Made of extra tough, heat treated alloy steel; 
not to bend or give way. 





@ Essential parts ground to extreme accuracy affording 
perfect alignment at any point of adjustment. 


@ Back Rests, or burnishers, have almost diamond 
hard surfaces eliminating metal pick-up and marring 
of work surface. 


@ Interchangeable Roller Back Rests furnished if desired. 


@ Precise adjustment on both cutting tool and pressure 
of burnishers. 


@ Tool bits wear longer because they are ground only 
on top side, or end. 


@ Less cross-slide clearance required; saves time and 


often permits working with cross-slide tools while 
turning or drilling. 


@ On turnings, the R and L Combination Tool pro- 
duces highly polished surfaces, true to size, and straight 


@ Usable either for roughing or finishing; extra heavy 
cuts possible because thrust is always in direct line 
with Back Rest. 


Studinal Aisuet: 





t permits turning of two 
diameters to any length within tool capacity. 


All these and many other features are shown by photo- 
graphs and drawings in descriptive booklet mailed 
without cost or obligation. The booklet illustrates the 
a set-up for Pe py perati and i tes speed 

plicit its tation to various jobs. Prices 
ond full coedbedions of many available sizes are 
included. Write for your copy today. 
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alloy bearings appear to resist wear, as 
well as damage by foreign particles, and 
to support vastly greater loads for pro- 
longed operating periods. 

Public enthusiasm for new and radical 
designs should not be mistaken for de- 
sire for possession. Human psychology 
still is primitive and even modern man 
demands a link with the past. So R. E. 
Bingman, industrial designer, of Detroit, 
Mich., told the Body Session of the So- 
siety. 

“Man is comfortable and secure in the 
presence of the familiar,” he declared. 
“He recoils in the face of the unknown. 
He wants neither to lead the parade nor 
to follow it. His exact security center 
is the middle, although adroit design 
may lead him farther to the front than 
he is sometimes aware.” 

Industrial design is part of the engi- 
neering-production-sales picture, Mr. 
Bingman said, and its objective is to 
produce a well-knit product which will 
have sales appeal and will function well. 

“The best show-card for built-in engi- 
neering features which have mental ap- 
peal,’”’ he commented, ‘is a well-designed 
exterior which has visual oomph.” 

1. The useful structure in hardened 
pieces are bainite and tempered marten- 
site. To obtain either of these struc- 
tures, the 
piece is heated 


General Rules for 
to secure ade- 


Quenching, quate solution 
Tempering and of carbides, 
Austempering @"¢ then 


quenched so 
rapidly that 
the formation of pearlite or upper bain- 
ite in the 1000° zone is avoided, bainite 
or martensite being formed then at 
lower temperatures. 

2. When quenching a specific size of 
piece, the avoidance of pearlite is made 
easier if its possible formation would re- 
quire more time. The slower rate of 
pearlite formation is obtained by adding 
alloys. If the piece is fully hardened 
(martensitic), the hardness is affected 
but little by the alloys, being governed 
almost exclusively by the carbon content. 

3. For a given size of piece, avoidance 
of pearlite or upper bainite is also aided 
by employing a greater severity of 


11 


quench. This is obtained by avoiding 
excess scale on the piece, by employing 
the quenching liquids which generally 
show a greater severity of quench, and 
by agitating either the quenching liquid 
or the piece being quenched. It is well 
to remember that the old hand agitation 
during quenching was very effective, and 
it may be desirable to duplicate the re- 
sults in modern mechanized equipment. 

When measuring toughness, remember 
that the results are affected profoundly 
not only by the magnitude of the stress 
imposed, but also by its nature and di- 
rection, and consequently also by the 
shape of the piece. <A laboratory test 
should always simulate a service test as 
closely as possible. 

5. Toughness in martensitic structures 
is obtained by tempering the quenched 
piece. 

6. Bainite structures, obtained in aus- 
tempering, are inherently tough and 
above 48 Rockwell C offer a combination 
of strength and toughness superior to 
tempered martensite. 

(Summary quoted from new book- 

let “Suiting the Heat Treatment to 

the Job” prepared by Research anid 

Technology Department, Carnegie- 

Illinois Steel Corporation, United 

States Steel Corporation Subsidi- 


ary.) 
The SAE Handbook for 1946 will in- 
clude 55-page standard for involute 


splines representing accumulated engi- 
neering knowl- 
edge and ex- 
perience of 


24 Years Work 


. past quarter- 
In SAE Spline century. 
Standard Establishing 


recommended 

dimensions 
and practices for device which is heart 
of selective transmissions and has nu- 
merous other applications, spline stand- 
ard compiles findings from continuing 
work by automotive, tool, and production 
engineers, metallurgists, SAE, American 
Society of Mechanical Engineers, Na- 
tional Machine Tool Builders’ Associa- 
tion, and others. Standard describes 
self-centering spline characterized by 
manufacturing economies, satisfactory 
tests and use. 
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HEAT TREAT 


SMALL PARTS 
Iu Your Own Plant 









of parts. The heating elements are em- 
bedded in refractory materials, protecting 
against atmospheric attack. They are 
easily replaceable. 


ECONOMICAL TO OPERATE 


To hold 1600° F. in the MH-3 furnace re- 
quires less than 2 kw. At power rate of 2c 
per kw.-hr., operating cost is under 4c per 
hour. The MH-4 furnace requires less than 
2.5 kw. or under 5c per hour at the same 
rate. Cooley Furnaces are easily installed— 
ready for immediate service by connecting 
power lines to two terminals. Quiet in 
operation--no fumes or odors—no venti- 
lating necessary—they can be located at 
any convenient place in the shop. 


ESSENTIAL FOR TOOL AND DIE SHOPS 


You save time and money heat treating small 
tools and dies in a Cooley Electric Furnace. 
Uniform temperatures are maintained through- 
out the furnace chamber to assure even heating 





1—Hardening, drawing and temper- 
ing small batches in large furnaces is 
uneconomical. 

2—Small parts can be normalized 
and annealed quickly and easily. 
3—Convenient for pre-heating prior 





More Profitable Reasons for Using Cooley Furnaces 


to high-speed hardening. 
4—Always available to handle emer- 
gency repair work without delay. 
5—Use as a pilot furnace to pre- 
determine techniques for production 
heat treating. 








TWO NEW OPTIONAL 


1. Vertical Lift Door — Counter 
weighted for ease of operation —con- 
serves heat where door need not be 
fully opened to enter or remove 
work. Supplied in place of standard 
hinged hearth door at $20.00 addi- 
tional to regular furnace prices 
shown below. 


AVAILABLE IN TWO SIZES 





FEATURES AVAILABLE 
2. Heavy Gauge Steel Stand — 


For ease of installation and opera- 
tion—locates furnace at most con- 
venient operating height and pro- 
vides additional working and storage 
space. Add $35.00 to regular furnace 
prices shown below. 


NO SALESMEN 
WILL CALL 


ri 
AQ 








Chamber Amps Amps 
Type Capacity 115 V| Watts 
MH-3 8’°W 6”"H 14”"L 29.6 3400 
MH-4 | 10’'W 6”H 18”L 4800 














2: 30 v Price 


14. 8 $146.00* 
20.9 | $222.50* 
*Includes Hearth Plate 


Ask for free infor- 
mation and order- 
ing instructions so 
you can make your 
own decision and 
determine your ! 








aaet” w+ TEMPERATURE 
17 Intermittent operation, 
VOTOMATIC CONTROL 


1850 


- Continuous operation, 


—Indicating Controlling Pyrom- 
eter—Thermo-couple and lead wire—approximately $150.00, 


own requirements. 
rite for Bulletin 

No. 50 today—no 

obligation. 





COOLEY ELECTRIC MANUFACTURING CORP. 


32 South Shelby Street 


Indianapolis 7, Indiana 


INDIANAPOLIS, MACHINERY EXPORT CORP 
Export Manager, 44 Whitehall Street, New York, New York 











Wf TURCHAN DUPLICATORS 
WI LEAD IN THE 


HEAVY INDUSTRIES - 





LESS 


HAND-WORK 
IN 


SINKING 
DIES 


In the railroad, automotive, air- 
craft, diesel and other heavy 
industries, those **in the know”’ 
always turn to Turchan when 
they have a difficult duplicating 





The Turchan Hy- 


draulic Attachment 


can be installed on 


problem. 
any milling machine, 
lathe, planer, shaper, For example, in the illustration 
grinder or boring is a Turchan sinking a die for a 
mill. giant piece of railroad hardware. 
Less Hand-Finishing tically nil. No wearing parts to give 


trouble! And no interference at all 
with the ordinary use of the machine 
on which it is installed, disengage- 
ment being made, whenever desired, 
in 5 minutes’ time. 


Working from a soft model of plaster 
or wood, the Turchan duplicates any 
desired shape with such exactness 
that hand-work is reduced to a 
minimum. 


Write for Information 
Trouble-Free Operation 


If you have a difficult duplicating 


Because of its hydraulic principle of problem, do as others are doing—turn 
operation, every moving part floating to Turchan. DUPLICATING IS OUR 
in oil, maintenance expense is prac- BUSINESS! 


TURN TO 






TURCHAN FOLLOWER MACHINE CO. 
8257 Livernols «+ Detroit 4, Mich. 
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i AM DY! 





SUEUR | yon-siie |e 


Saves Set-Up Time ay WITH 
Case hardened for long life; chrome plated SKETCHING To SCALE 
for rust prevention; easy to keep clean. GO A MAM, TSQUAE C8 RANGE 
All sets — SPEED 
in individual cases _ ISOMETRIC. -oa Ex bch Sa 








AND 


ACCURACY 





SSS Sone Ss Ss 
A permanently bound block of high 
grade tracing paper, with the most 
commonly used scales always in posi- 
tion. No slipping—no getting out of 
register with drawing. 
Your Speed-Draf will pay for itself— 








Standard Sizes: '2”—54”— 4” 








4—3”" Studs: 4—4” Studs; 4—5” Studs: many times over—in better, more 

4—6” Studs; 4—7” Studs; 4—8” Studs; 4 Nuts; exact scale drawing, and in valuable 
4 Washers; 4 T-Slot Nuts; 4 Coupling Nuts minutes saved. 

Immediate Delivery $16” x11” $1.65 postpaid. lots of six 

Te ™ . $1.55 ea. $18.00 doz. F.O.B. Columbus, O. 

WRITE FOR ILLUSTRATED CIRCULAR 814” x 18’ $2.75 postpaid. lots of six 


$2.50 ea. $27.00 doz. F.O.B. Columbus, 


EFFCO PRODUCTS CO. 
Monutacturers of Tools, Goges and Their Accessories \\ 10004 Carnegie Ave., Cleveland, Ohio 


BEOFORD, OHIO 


NOBLE « STANTON, inc. | 




















MASTERDRIVES 


NOW AVAILABLE TO 750 
SPECIFICATIONS 


Engineered for practically any machine tool... 
and guaranteed as complete units. 


os — 


INCREASE PRODUCTION . . . Masterdrive efficiency 
helps you produce more, faster. 
ELIMINATE LINES 


tools of lineshaft hazard 






TING ... Masterdrives free your 
limitations, yet retain flex- 


B 
2 


ibility of belted units. 
REDUCE MAINTENAN 
by famous Master ge 


Masterdrives are powered 
1otors, proved dependable 
ce. And each Masterdrive 









by the 3 million now 





is complete .. . motor and drive in a single unit. 


One responsibility—MASTER. 


STER ELECTRIC | 
AL EQUIPMENT DIVISION - DAYTC 
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PROGRESS 


| NEW DEVELOPMENTS + IMPROVEMENTS «+ COST AND TIME SAVERS 





FOR FURTHER INFORMATION FILL 
IN KEY NUMBERS ON POSTAGE- 
FREE INFORM-A-GRAM INSERT 


DRILL PRESS TAP HEADS are d 
fit any standard drilling machine. 
he t the blank, the clu 

>d with cushioned 

st if the tap me 

is designed to slip, eli 
When the botto m of the 


INFORM. 1 ORAM KE Jo. 
HOB THREAD MILLING MACHINE. 
ing of straight hand taps or rg rT { 
h ” threading m« | 
Soulter Type “H” hread Milli 
chine. Either eccentric or concentric reli 
can be produced on taps with any number 


INFORM. AG RAM KEY 
LIMITRON, a new limit t 
somparator, inspects 
in the proper bin-—whether 
i or acceptable. Yellow, gq 
dicating lights give the o 
*k and tell supervisors if parts « 
ntly bad. It automatically c 
Additional details are avai 
I LLAK MANUFACTURING COMPANY, Dept. 
J], 541 Devon St., Arlington, N. J. 
INFORM-A-GRAM KEY No. H85-N 
_ SAMSON GRINDING WHEEL DRESSER wil! 
iress and true any wheel now being dressed 
sers and many others dependent 
This accurate, long wearing 








1 ON PARADE 







































dresser is the result of over four years of 
testing and experimenting. A folder contain- 
ing descriptive material is available from G. 
, J. WALLEN MANUFACTURING CO., Dept. DJ 
617 Bryant St., San Francisco 7, Calif. 
INFORM-A-GRAM KEY No. H86-N 

PRECISION REAMERS. A complete new line 
of hand and chucking reamers—straight and 
spiral fluted—carbon and high speed steel 
all accurate to .0002”, are now available in 
sets of various sizes. 

A bulletin containing complete information 
on sizes and prices will be supplied on re- 
quest by N. J. DANIELS TOOL CO., INC., 
Dept. TD, Haverhill, Mass. 

INFORM-A-GRAM KEY No. H98-N 

SMALL MUFFLE TYPE ELECTRIC FUR- 
NACES are offered for industrial uses such 
s as heat treating tools, dies, and small parts 
] also for laboratory testing. They may be 
g used for drawing, tempering, normalizing 
is innealing, pre-heating for high speed harden- 
ing, and as pilots for inexpensive checking of 
heat processi i unning of 




















cycles prior to ru 





50° F. 
N COOLEY ELECTRIC MFG. CO., .Dept. Dj, 
: 32 So. Shelby St., Indianapolis 7, Ind., will 
send complete specifications. 

z INFORM-A-GRAM KEY No. 587-N 
1d MIKROSNAP. Measuring the outside 


diameters of workpieces without distur 








1G the machine setup is facilitated by the 
sh f a Mikrokator set in a snap gage frame 
m It can be set direct with Johansson Gage 


Blocks to any desired size, thus giving direct 
reading instead of "feel’’ as with snap gages. 


N Detailed information will be sent on request 







ill by SWEDISH G CO. OF AMERICA, Dept. 
ad TD, 8900 Alpine Ave., Detroit 4, Mich. 


INFORM-A-GRAM KEY No. B85-N 
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“MINI-MAG”, THE MINIATURE MAGNIFIER, 
is a compact, well made unit, with rectangular 
shaped lens ground and polished from the 
very finest optical glass obtainable. In ad- 
lition, it is plano-convex, so that by holding 
the convex side up, the distortion and aber- 
ration usu ote’ found in magnifiers is eliminated 
ind a clear sharp field obtained. Detailed 
information may be secured from EDROY 
PRODUCTS COMPANY, Dept. DJ, 480 Lexing- 
n Ave., New York 17, N. Y. 

INFORM-A-GRAM KEY No. D13-N 
A NEW AIR-OPERATED COLUMN PRESS 
has recently been introduced, which is partic- 
ularly useful for small to medium runs where 
it is desirable to leave fixtures permanently 
mounted on the base. For example, many 
issemblies require several stages of opera- 
tions, each involving a different fixture. With 
the Column Press, successive operations may 
quickly performed by simply swinging the 
ver the desired fixture, raising or lower 
it to the correct height by means of the 
raising screw, and locking it in place with the 
two draw As many as a dozen or more 
small fxtures may be left secmmmenity set, 
ready for immediate use. 

Details and specifications are available 
from MEAD SPECIALTIES CO., Dept. HA-56, 
4114 No. Knox Ave., Chicago 41, Il. 

INFORM-A-GRAM KEY No. 569-N 

STAINLESS STEEL THERMOMETER is a 
new instrument designed for all industry. Its 
111 metal, welded structure is built for dura- 
bility. The stainless steel stem and mounting 
nut are resistant to all but a few acids. Head 
l fits tightly over the gasket sealing dial. 
The dial is made of anodized aluminum with 
white figures on black background, and it is 
heat resistant. The figures will remain bright 
and legible indefinitely. Additional details 
may be secured from W. C. DILLON & CO. 
INC., Dept. DJ, 5410 W. Harrison St., Chicago 
44, Ill., or use 

INFORM-A-GRAM KEY No. A58-N 

HIGH SPEED TWIST DRILLS. Sets of these 
high speed straight shank drills are now 
1vailable in sturdy and convenient metal 
stands, as illustrated, or in folding metal 

ntainers of cadmium plated steel which can 
be readily carried in tool boxes. The sizes cf 
the drills are plainly marked on the stand 
in jobbers lengths from is” to 4%” dia by 
64ths, and in wire gage sizes from No. 1 to 














te information on this new line of 
jrill is contained in Bulletin No. 435 which 
may be obtained irom genet ie ng TAP 
& DIE COMPANY, Dep Gree ag Mass. 
INFORM. res 4M KE No. 70-N 

NEW ARO 12” DRILL, Model 7016 6, is built 
for heavy duty, continuous-production jobs 
requiring tool stamina and accuracy, yet it 
is 40% lighter than other drills of the same 
capacity. An auxiliary handle can be in 
stantly located in any position around the 
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of the tool. A % counter-cioc se turr 





it securely 

2ases its 
drilling jobs. 
throttle trigger 





} 


vy duty ball bearings 
all moving parts and 


stopped with a minim 
1 





1 speed of 1000 rpn 





of 8548”, and 6% lbs. I VON_RAYMO)D ‘ORPORATION Dent ] 
ARO EQUIP SORP., Dept. DJ, Brya 464 Madison St 31 N. Y., will furnist 
Ohio, will send full particulars. 


I further details 
INFORM-A-GRAM KEY No. 195-N \ R)} vy 


VFORM-A-GRAM KE) No. 374-N 
. oe ee ee See ee PROLONGING THE LIFE OF DRESSER 





a eee cae ee DIAMONDS has been ma sible by means 
the sti n eae 

f problems. 

these problems led 

cutter designs. Ext 

the use of thess 


f milling machine 
uireme 








to meet these basic 








INFORM-A-GRAM KEY No, 502-) ad sre chiained, ao that the dias 
TELESCOPE FRAME vines rigrenge- yen ler 1 1anged fron ne angle t 
HIGH-LIFT hentetnases was signed t xt t jiamond nib wears 
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ALUNDUM ABRASIVE is a hard, heavy, 
tough and fast cutting aluminum oxide product 
for use in wet tumbling processes. It is 
excellent for cleaning, deburring, finishing, 
and the development of radii on a wide 
variety of metal parts. Its extreme hardness 
provides continuous fast cutting action with- 
out glazing over. It eliminates the variable 
results obtained by usual manual bench 
operations. Radii on gears have been held to 
exact blueprint specifications. Precision parts 


are being consistently held to one microinch 
finish. It is available in four size groups, 
V4" to Y2", Ya" to %4"”, %” to 1”, and 1” to 
142” diameters. The illustration shows the 
smallest and largest sizes in tumbled form 
and the other two sizes are untumbled (sharp 
corners rounded). Additional information may 
be secured from the NORTON COMPANY, 
Dept. DJ, Worcester 6, Mass. 
INFORM-A-GRAM KEY No, 545-N 
AUTOMATIC CUT-OFFS FOR PINES BEND- 
ERS of all 6 sizes are now available from 








PINES ENGINEERING CO., Dept. DJ, Aurora, 
Ill. Pines benders accommodate tubing of 
from %” to 5” OD, and pipe of up to 4” O D. 
Shown herewith is a No. % Pines Hydraulic 
Bender equipped for fully automatic manufac- 
ture of return bends or elbows. Both the 
Pines patented booster and cut-off attach- 
ments are used. To start the bender’s opera- 
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tion a piece of tubing is placed over the 
mandrel, then the “start’’ control is pressed. 
After the tubing has been bent by the ma- 
chine, the mandrel is extracted. Finally, 
before the clamps are released, the hydraulic 
powered saw cuts through the tubing. 
INFORM-A-GRAM KEY No. 426-N 

DIRECT READING BORE GAGE. _ The 
Comal gage is designed for checking bore 
diameters and gives a direct reading in thou- 
sandths or “tenths” of the plus or minus varia- 
tion from ‘basic’ of a given bore diameter. It 
operates as an expandable, direct reading 
plug gage. Measuring is done by the main 
body of the gage and a constant rise, radius 
member, the two being expanded to bore 
diameter by the micrometer thimble type of 
handle which is calibrated in thousandths or 
‘tenths’. The gage may be used for deep 
re gage and will give readings of taper 
throughout the length of a bore, as well as 





of major and minor diameters in the case of 
in out-of-round condition. 

The Comal gage may be had for checking 
bores of %2” diameter and up, and in a 
variety of maximum measuring ranges of 
from .003” to .012”. In each range a variety 
f calibrations may be had in relation to 

1sic, i.e., style B, with a maximum measuring 
range of .009” may be calibrated to read, for 
example, plus .003”, minus .006” or plus 
002”, minus .007” or plus .004”, minus .005”. 

Additional details may be obtained from 
THE COMAL GAGE & MACHINE Co., 2819 
Jay Avenue, Cleveland 13, Ohio, or by use 
of our postage-free 

INFORM-A-GRAM KEY No. H83-N 

MAGNETIC HARDNESS TESTERS for rapidly 
and accurately gaging small, ferrous metal 
parts are announced by the METER & INSTRU- 
MENT DIV., GENERAL ELECTRIC CO., Dept. 
DJ, West Lynn, Mass. Parts too small for me- 
chanical hardness testing are easily accom- 
modated by this gage. It is also valuable for 
spot checking the hardness of large sheets or 
lengths of steel wire. By means of this gage, 
pieces of unknown hardness are comparison 
checked against pieces of known hardness. 
Without harming a test piece, its differences 
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1s slight as 2 points on the Rockwell "C’ 
scale are distinguished by this gage. 


INFORM-A-GRAM KEY No. G69-N 


and firmly but gently twisting it 
1 forward a few times, the 
ked out. 
ire available in all sizes 
WALTON COM- 

DJ, 94 Allyn St., Hartford 
will send full details 
INFORM-A-GRAM KEY No. B82-N 
PORTABLE SHAPER for quickly moving 
from job to job as needed saves steps, time 
ind floor space. A 7-inch AMMCO shaper 
ne ttable cabinet, pro 
rs and a folding handle which 
ictly drops out cf the way when not in 








can be loosened and b 








THE 























PIPE TAP EXTRACTORS are made espsx 
ially for the quick, accurate and easy removal 
f broken pipe-threading taps. The extract 
fingers are inserted into the flutes of the 











n may be requested 


MAINTENANCE MaA- 





MPANY, Dept. DJ, 2100 Com 





Chicago, ill. 
A-GRAM KEY No. 197-N 
REVERSIBLE THREAD PLUG GAGE. Wea: 


id ¢ J gages i ver equally dis 


rth 
orin 





tributed over the entire gaging surface, experi 
ncentrated on the 

r this reason, worn 
often discarded when 
is are worn beyond 


) 3age, a new chrome 
1 reversible gaging 
worn beyond normal 

. icked off the shank 


locked in place. 
made in two pieces, a 
The gaging blank 
eing drilled and 
ce is coated with a 
irom I y, and the gaging 
. broken tap and pushed firmly into position. threads ground into the solid coating; thus 
, Then the holder is pushed down until it the entire thread is formed of chrome carbide. 
’ touches the broken tap, and the sleeve is This gage b screws on to the shank and 
slid down until it contacts the work. By is locked by an Allen screw. 

applying a tap wrench to the square end of For further details about this gage, write 
R SULY, 1946 121 
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GEORGE 0. 
W. Hadley St 








produc 
patentea 


cing satir 
Evans 
juced by EVA 
CO., Dept. TD 


jesign 


fluted, high 
a third 





blades cut simultaneously 

required by Dual Spira 
expansicn rate I 
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deliver fast 
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HYDRAULIC CYLINDERS 1 ew CO., Dept. DI 


jesigned for low pressures up to 750 psi 


psi 


essures from 750 psi to 2000 
from 12 4 


” 
rang in sizes 


adie cco lll 





1 untings 

iny length of s 

juiremenis. 

rmation may be c 

H MFG. CO. 

Port Huron, Mich. 
INFORM-A-GRAM KEY No. 925-N 

A TUBE TESTING PRESS of the hydraulic 


ind 25 ton capacity has 


meet 
individual re 

Detailed i 
ANKER-HOLT 


nners ot. 









btained from 
Dept. DJ 7K 


1a ) 


lately been 





u y BEATTY MACHINE AND MFG 
ept. TJ, Hammond, Ind. This new unit 
s hydro-static internal pressure of up 

















4800 lbs psi and an 8” stroke 
speed of 34” pm and retracted é 
f 68” pm. The throat depth is 6”; the length 
: ees” aii cd : 
la 1ce provided, 57”. Tubes with 
ae 1 48” long represent the maximum 
1pacity of this press. 


INFORM-A-GRAM KE) 
; neo” eee _ REVOLTING STOPS 


are a new 


No. H49-N 
for automatic screw 
1ddition to line of 


ols produced by THE ALCO 





the 
No. 733-N 





OL . Dept. I Birdseye St., Bridgeport 
Ww 4 yon fakeshift stationary which 


stops 
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oyun phot OVER WORK. 


MONELD BY THESE CLAMPS: 


All these models assume a low, horizontal 
position. There are no obstructing handles to 
interfere with free movement of drills passing 
over clamped work. There is a size to meet 
every need. 


MODEL KP 185 has solid bar. 
MODEL KP 186 provides channel for position- 
ing pressure spindle. 


MODEL KP 831 and KP 835 are mighty midg- 
ets with incredible strength. Hold materials 
up to %”. Both have channel bar to permit 


range of lateral spindle adjustment. 


MODEL KP 830 has solid bar. 


+ 



















WORKING 
CLEARANCE 
IS PROVIDED 

OVER 
CLAMPS 





1330 PLUM ST. 





4328 SAN FERNANDO RD. 


DETROIT 16, MICH. 
GLENDALE, CALIF, 


















Literature on request. 


MASTER SPECIALTY CO. 
3012 E. Lake Street 


MASTER OPTICAL 


See ere 


QUICK! ACCURATE! Machinists who use the 
Center-Locator claim that it is the simplest, 
speediest, most accurate method of locating 
centers and drilling holes on the market. It ac- 
tually makes a drill press do the work of a jig bor- 


Minneapolis 6, Minn. 





ing machine! Drill jigs, pierc- 
ing dies, mold, templates, 
metal patterns and machine 
parts demand an accurate re- 
lationship between a series of 
holes —as well as close toler- 
ances between the centers of 
these holes and other points. 
The Center-Locator, with its 
powerful magnifier, performs 
this function quickly and ac- 
curately. Howit operates: Lay 
out work with height gauge, 
locate center through the mag- 
nifier—then replace magnifier 
with any of 16 drill bushings 
furnished. Ask your mill sup- 
ply house, or $34.00, postpaid. 
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create extreme friction, thus marring work 
ends, are supplanted by the not only more 
efficient but less expensive Alco revolving 
stops. 





By positive and easy action, Alco revolving 
stops maintain length accuracy on long pro- 
duction runs. Alco stops are from 3” to 6” in 
overall length, with shank diameters of from 
¥e” to 1¥2”, and head contact diameters of 
from ¥%” to 12”. 

INFORM-A-GRAM KEY No. 180-N 


CARBIDE-INSERTED COMPACTING DIES, 
being used by one manufacturer, have pro 
duced approximately twenty times as many 
tablets as with steel dies formerly used. 
The top illustration is one of sixteen dies 
which have produced over fifty million tablets 
with no sign of wear, averaging 3,500,000 
tablets per die without reversing. Also, nc 
presses have been down because of wear 
lower illustration shows 


or die failure. The 
a steel die which produced 150,000 tablets 







































by using both ends. The carbide dies have 
the additional advantage of giving better 
surfaces to the tablets, with the elimination 
of lubricating difficulties. 

For detailed information on this material 
known as “Malta”, write the JESSOP STEEL 
CO., Dept. TD, Washington, Pa. 

INFORM-A-GRAM KEY No. 259-N 

CARBIDE TIPPED CYCLONE DRILL-BITS 
for drilling holes in concrete, cement, brick, 
tile, marble, and other masonry materials are 
announced by THE NEW ENGLAND TOOL 
CO., Dept. DJ, 60 Brookline St., Cambridge, 
Mass. Carbide, through maintaining its cutting 
edge when running hot, is ideal for tipping 








ne Drill-Bits. One user of this type bit 
ed drilling a group of holes in a brick 
within 80 minutes whereas the same job 
formed by his formerly used method would 
have required 8¥2 hours. Cyclone Drills are 
made in stock sizes of sixteenth steps from 
ts” to 1%” in dia. 
INFORM-A-GRAM KEY No. 58-N 
BATCH TYPE CORE BAKING OVENS daily 
turn out five times more cores and have 
lowered production cost by 40 percent since 
they were installed by the South Park 
Foundry and Mfg. Co., South St., St. Paul, 
Minn. This direct gas fired Despatch oven 
has not only increased production 500 per- 
cent, it has also eliminated green cores, has 
totally cleaned the core room, and completely 
tutomatized the process of core baking. It is 
marketed by the DESPATCH OVEN CO., Dept. 
TD, 619 S. E. Eighth St., Minneapolis, Minn. 
INFORM-A-GRAM KEY No. H43-N 
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POWER FEED 


For Facing 





BORING, TURNING, FACING, 
UNDERCUTTING, COMBINED 
IN ONE TOOL HEAD 


The power feed feature for 
facing operations insures 
smooth, uniform move- 
ment of tool across 

work surface. This 
power feed can be 
engaged or disen- 

gaged instantly. 

Adjustment of 
tool for boring 
is obtained in 
increments 
of 1/10,000 
in direct 

reading. 


All 
Operations For 
In One Jig Borer, 
Set-Up f Drill Press, 
Pat. No. Milling Machine 
2,356,651 


MADE IN FOUR SIZES 
Cutting bar can be set to any posi- 
tion in Tee slot of slide. Hardened 
and ground throughout. Feed screw 
and worm ground from solid. Gears 
and feed nut phosphor bronze. 
Head 3” dia. x 4” long. Wt. 9 lb. 
Any type shank furnished. Write 
for complete information. 


CHANDLER TOOL CO. 


514 OHIO AVE. MUNCIE, IND. 


CHANDLER 


DUPLEX 


BORING AND FACING TOOL HEAD 
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FOR 


GLOSE-LIMIT SAWING 


Tool and Die Makers like the Milwaukee Die 
Filer for two basic reasons: 


1. The Saw Overarm and File Roller Support 
Arm are easily interchanged in a few min- 
utes...reducing set-up time toa minimum. 


2. Sawing is done to extremely close limits 
. leaving very little metal for subse- 
quent filing. 
The net result is fast, clean, accurate work- 
manship that really ‘‘steps-up"’ tool and die 
fabrication. 


NEW SAFETY GUARD { 


One-piece, all- 
metal guard now 
available to all 
owners and pur 

chasers of the Mil- 
waukee Die Filer, 
atslightextracost. 
Easily installed, 
it gives operator 
complete protec- 
tion, yet does not 
interfere with 
speedy shifting 
of drive belt. 





CHAPLET & MANUFACTURING CO. 





1029 S. 40th ST., MILWAUKEE 4, WIS. 
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JAM-PROOF, NON-RELEASING TAP HOLD. 


i ERS of a new draw-out style are introduced 
by BARNABY MFG. & TOOL CC Dept. DJ 
Bridgepor nn. Ruggedly constructed, this 
tool sonnet sticks nor jams with the severest 


tapping use. Any slight machine mis-align 


























cylindrical t 1 
free operati tap holders 
further information in an illustrated bulletin is 
| available from their producers 
| INFORM 1-GRAM KEY No. G72- 
VIBRATION AND HEAT are the operating 
principles of the new Vibrating Rod Bottle 
Oiler. Constructed of brass and mati 
oiler is used on plain sleeve bearings 
shaft bearings, jack s, and spindles. It 
is particularly suited for dusty surroundings 
such as on grinding machines, to prevent 
| Jus ey ae ae tines int hol © 
dust and chips from getting into oil holes. Oil 
is fed from an airtight reservoir through an 
| oil port to a feed rod which slides freely in a 
| Y 
| 
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slosely fitted hole in the base and rides lightly 
on the journal. A slight vibration is caused 





THE HORSESHOE PERMANENT MAGNET 


come to the aid of the production manager 
plant safety chief through the develop- 
of the Magnetic Grip-Shield. Because of 
ase i % een the shield and the 
vision afforded without discomfort the 
line operator, the breaking of ty reg- 
ns is nately reduced. This shield 
ide up of a horseshoe magnet per- 

] hed to a transparent sheet 





shaped to specifications. The 

the shield to the machine 

fr j plastic sheet prevents flying 

ment is comy 1p holder's hot chips from reaching the operator, guarding 
slight amount free-sliding him against eye and body injury. Literature 








tional drag of the rotating shaft 
d, resulting in a pumping action. 
jetails for all applications will be 
OIL-RITE CORP., Dept. TJ, 3432 
Milwaukee 7, Wis. 
1-GRAM KEY 


13th St. 
INFORM... No. J7-N 
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write for Discounts and Bulletin No. 451 


09 YE GokerK 


TWIN FLUTED COUNTERSINKS 


421 CANAL ST 





NEW YORK CITY 











Ask for Catalog YF 











S oul? The most complete catalog of its 
ar? kind. Lists 5000 different shapes, sizes 
S and cuts of GROBET Precision Swiss Files. 
Ps Ask also for catalog YM on files for filing machines. 


Learn more about these Chrome Stee! Files that have won 
a reputation for utmost precision and durability—since 1812. 


GROBET FILE CO. OF AMERICA, 421 Canal St., New York 13, N. Y. 






































@ GUILD is the new 
name for an old 
established line of 
reamers whose repu- 
tation for accuracy has 
become outstandingin 
the manufacture of air- 
craft—motors—en- 
gines—small arms— 
radios —fine instru- 
ments, etc. The name 
GUILD is stamped on 
each individual reamer 
as an_ identification—a 
hallmark of finest quality. 
Quality that is possible 
only by creative and pro- 
ductive ability far above 
the average in the manu- 
facture of reamers specially 
built for special purposes. 
Write for booklet. 


METAL CUTTING TOOLS 
AND MANUFACTURING CO. 
3946 W. Eleven Mile Rd., Berkley, Mich. 

¢ Phone: Lincoln 2-5600 « 


HIGH CARBIDE 


SPEED STEEL TIPPED 
in sizes from .025 diam. _insizes from .090 diam. 
STRAIGHT « SPIRAL « STEP * PILOT * HAND 


What STERLING jis to silver Dis to Reamers 
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giving 
from THE 
Dept. TJ, 


designs and applications are available 
DILLEY MANUFACTURING CO., 
10111 Euclid Ave., Cleveland 6, Ohio. 

INFORM-A-GRAM KEY No. J2-N 

NEW ELECTRICALLY HEATED OXIDIZING 
TANKS provide steel parts with a deep hued, 
uniform blue-black finish which resists rust 
and will not rub off, peel, crack, or chip. The 





nks are introduced by D. C. COOPER CO., 
Dept. TJ, 1467 South Michigan Ave., Chicago 
16, Ill. Equipped with a thermometer and a 
thermostat for accurate control of temperature, 
the D. C. oxidizing tank is built of heavy gauge 
steel. Both high and low temperature ranges 
are furnished this tank by side (two) and 
bottom positioned heating elements. Each of 
them has its individual switch and pilot light 
and may be operated independently of the 
other heating elements. 

INFORM-A-GRAM KEY No. G89-N 
TIME CONSUMING JIG LOADING is fa- 
cilitated on multiple spindle drill press opera- 
tions performing drilling, tapping, reaming, 

a Law] 

yl 













and counterboring through use of the “Split- 


Second” jig alignment carriage. This newly 
designed equipment permits shifting the hold- 
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ing jig quickly from spindle to spindle and 
eliminates the rechucking of the work-piece. 
Thus, greater accuracy, simplified operation, 
ind reduced production cost are obtained. 
Detailed information and specifications will 
be sent on request from HEUSER MFG. CO., 
Dept. TJ, 1638 N. Paulina St., Chicago, Ill. 
INFORM-A-GRAM KEY No. J6-N 
AUTOMATIC WRENCH consists of a motor- 
driven wrench designed to fit the sockets of 
the particular chuck being used. The wrench 
head is intreduced into the socket, the jaws 
tightened or loosened, and then withdrawn by 
means of a convenient hand control at the 
operator's left hand. Tension of the chuck 
jaws is controlled by the operator's touch; 
light touch for thin walled pieces to prevent 





distortion and a heavy grip to hold heavier 
work. The operator's right hand is always 
free for handling the work-piece. This wrench 
will move the chuck jaws to the full extent 
of their travel and are adaptable to any size 
machine. Detailed information is available 
from the FEN MACHINE COMPANY, Dept. DI, 
1322 Babbitt Rd., Cleveland 17, Ohio. 
INFORM-A-GRAM KEY No. H95-N 


THREAD & GASKET SEALING COMPOUND, 
Uniseal, a new organic product, produces a 
high efficiency seal which is proof against 
air, water, steam, gas, gasoline, hydraulic 
fluids and aromatics. Uniseal is available 
from PARKER APPLIANCE CO., Dept. DJ, 
Cleveland, Ohio. Thorough tests of Uniseal 
have shown its insolubility in gasoline, kero- 
sene, Stoddard solvent, benzene, xylene, car- 
bon disulfide, the ketones, acetones, and the 
various aromatic aviation fuels. Uniform in 
consistency, this organic product contains no 
free metallic particles which galvanic action 
may render corrosive, or other additives sub- 
ject to washing out. Smoothly flowing Uniseal 
forms ribbon gaskets and blends readily with 
cut gasket material. Easy to use and anti- 
seize of nature, Uniseal is a necessity for 
threaded fitting assembly. It is procurable 
in from 8 oz tubes to 5 gal containers. 

INFORM-A-GRAM KEY No. G76-N 
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SHOP 





AIDS 





For You And Your Job 





Use our postage-free Inform-a-Gram for your requests. 


METAL CUTTING TOOLS applicable to the 
metal working industry are listed in a new 
og published by Lafayette Tool & Supply 
Co. Each type of tool cataloged is illustrated 
and described. Most of the items are 
nationally advertised, thus wanted tools are 
easily located. Listed, in addition to cutting 
tools, are gages, gage blocks, punch presses, 
tool and surface grinders, and many machine 
tool accessories. 

Copies of this catalog are available on 
request from Lafayette Tool & Supply Co., 
Dept. TJ, 128 Lafayette St.. New York 13 


AI Vv 











INFORM-A-GRAM KEY No. J3-N 

“COATED ABRASIVES IN THE PLASTICS 
INDUSTRY”, a new industrial service booklet 
by Behr-Manning, treats plastics from _ the 
‘sanding” angle. In addition to explaining 
abrasive selection, machinery and equipment 
buffing, and polishing, the first half of the 
k l is devoted to an introduction and 
simplification of the plastics themselves. This 
introductory clarifies much of the 
from the hundreds of 
mbining similar material 
y recognized family groups 
Accompanying the booklet is a large 17” 





mfusion re 





olastics names by co 


I 
into seven, € 














x 22” three r chart enlarged from the 
rs 1d of the booklet and listing com 
I > ref nce data on 70 of the popula 
rigid type plastics 
k pies of b write Behr- 
Ma Corp. (Div. of Norton Company) 
1933 Sidford Street Trov. N 
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“A TREATISE ON MILLING AND MILLING 
MACHINES” describes in a general way the 
tion and operations of milling machines 
211 as the cutting tools used for perform 
ling operations. Typical illi 

illustrating actual equipment instal 
facturing plants, are suggest 

f proper fixture and work chucking devices 
as well as the most economical cycle of 
perations. 

The chapters on materials for cutting toc 
sizes, styles, and shapes of the milling 
cutters, are based on latest and very exten- 
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has been 
the Research 
y Machines 
NMiGT1O M larte ] 


One of "A 
3 Machines’ 


he Cincinnati 
Dept. T]J 


nnati 9, Ohi Price $1.00, remittanc 


; " "PLASTICS MOLD ENGINEERING” a 494- 


age 


book by H. Di uB is and W. I. Pribble 

should pa y | ful t hose 
lastics field and 
is study of the 
ence, It 
th damental f plastic mold 
i mold construction. The construc 





























t! most commonly employed are 

: in best results are ob 
rined when molds are designed for toolroom 
qi é widely available Refer 
n . tables, useful to mold designers, are 
j I esse lata to both 
1 gne! It istrated with 
photographs and drawings, and 
i h felt need in the Plastics 
1 rvailable from the American 
1 § Dept. DJ, Drexel Avenue 

xt Str 1g0 37, Ill. Price $7.00. 

“METCO NEWS” hou organ published 
1 1 J jineering Co. 

r industr y n th 
it ind ay cations of the 
et pra J pr For instance, in the 
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A 
nc., 





es discussing 
breast rolls; 





t breakage; 
spraying 
r rings 











py 46, issue may be 
sted izing Engineering Co., 
Dept Oth St., Long Island 
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eenguenryr? Snag WORK” by 


Turner and Halsey F. Owen, second 


William P. 
edition 








offers a aa oe cours¢ f n in 
the fundamental principles of ma toc 
work for groups r individuals. 
This 364-pags k contains 24 
chapters dealing the setup and opera 





tion of machine tools, safety in shop 





rials, cutting speeds and feeds, measuring 
devices, screws and screw threads, gear and 
gear cutting, kind of fits and One 
chapter is devoted to problem i 
ner in machine tool wo 


understand, illustrated book 
from the McGraw-Hill Bo 
DJ, 330 West 42nd Street, 
Price $1.25. 

HYCC TOOL STEEL DATA oanved issued b 
Crucible Steel Company of Ams 3: th 
chemical analysis of this ste« 





cations; critical 
forging; 
+ 
] 





temperature; 
annealing; hardening; 


ind temperin 
t also gives Rockwell C har Taco obtaina 


} 
1k 
at various tempering temperatures. 


HYCC i 


carbon, high chromium tool 





steel particularly adaptable for tl making 
of blanking dies and pun from which 
long production runs are required rene tc 
ts wear-resisting property, this steel is like 
vise adaptable to high production formi 





operations. 

For cc pies of this data 
cible Steel Company of / 
Lexington Ave., New York 17 

INFORM... GRAM KEY Vo. 256-N 

“SETTING UP AN APPRENTICESHIP PRO- 

GRAM” is a guide to employers in training 


write Cru- 
1, Dept. TJ, 405 














veterans for 1 trades has been 
published by S. Department of Labor 
in answer t ids for a comprehensive 
explanation to establish an apprer 
ticeship program and the procedures under 
the “G. I. is 

The b tins ir letail how tc 
determine is pr to include 
in an app training program, as well 
as the steps an employer must take to obtain 


appr val as a qualified training institution 








for veterans, and tl Ss a must 
take to derive the benefits of the “G. I. Bill.” 
Copies of this t 2 tainable by 
writing to Apprentice Training Service, U. S 
Department cf | W inat Dy a2. 


INFORM-A-GRAM KEY No. 823-N 
“CHANGING THE SHAPE OF METAL WITH 
AN ENGINE LATHE”, 1 né k just ee 














lished by th Oil is not just another 
textbook for I >- te workers and is not 
intended to teach anyone how 

lathe. Instead, it is dk i 

why the lathe operates joes 

book is simple enough for beginners, it cc 
tains materia f tu xperienced m 


chinists, instructors and shop superintendents 
as well. 

The fundamenta 

such as 
jing are 

why 





features of different lathe 
turning, boring, facing, 
discussed, with particular 
they are performed as 
hey are. Such fixed factors as machine 
jesign and tool shape, and such operating 
ictors as tool setting, depth of cut, speed 
of wetkpiece, and rate of tool feed, are 
briefly explained. 
} 





operations 
and threa 


emphasis on 












The | is written simply, concisely 
logically. It contains 160 pages including 
ver 500 charts 1otographs and drawings, 


many of them in two and three colors. 

The book is available from the Shell Oil 
> Inc., Dept. TJ, 50th St., New York 20, 
N. Y, Price $7.50. 

SUITING THE HEAT THEATMENT TO THE 
JOB. Of part ticular interest and value to the 
younger metallurgists and to all heat treaters, 
as well as to production engineers and 
designers, is the simple, straight-forward 
discussion of the fundamentals of heat treat- 
ment just prepared by the Research and 
Technology Department, Carnegie-lllinois 
Steel Corporati United States Steel Corpora- 


tion Subsidiary, 429 Fourth Ave., Pittsburgh 
19, Pa. This 2-color, 842” x 11” wire bound 
54-page booklet, effectively illustrated with 


clearly explained charts, diagrams and pho 
tographs, devotes 26 pages to factors con- 
cerning Hardness, covering heating, pearlite, 
bainite, martensite, S-curve, hardenability, 
and que nching. The next 26 pages relate to 
Tou such factors as temper- 
notch-bar, austempering 
king. Six concise funda 
summarize the detailed 
explanations, and a valuable table of Jominy 
listances vs bar diameters for 
ching conditions concludes 

Copies may be secured 
f American Steel and Wire 
Carnegie-lIllinois Steel Corporat 
lumbia Steel Company, National Tube 
Company, or ean Coal, Iron and Rail- 
road Company, or by use of our 

INFOR M-A-GRAM KEY NO. 925-N 

“MASS PRODUCTION OF MASSIVE 
PARTS”. This new 16mm sound and color 
portrays the possibilities of 

é heavy parts for equipment 
111 kinds by 1 ns of Thermit welding. It 
»ws the methods employed during the war 
k the California Shipbuilding Company in 
building thousands of 40-ton stern frames for 
cargo ships. 

Prints are available without 
Metal & Thermit Corporation, Dept. DTI, 
Broadway, New York 5, N. Y., for show- 
ing to engineering and oO societies, as 
well as industrial concern 
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High-Speed BENCH 
SURFACE GRINDER 


ACCURATE WITHIN .0001 


A sensitive machine built to 
tigid standards of accuracy 
and workmanship specially 
designed ‘‘For the job 
that fits in your palm.” 


WRITE FOR BULLETIN 


SANFORD MFG. CO. 
1020-28 Commerce St. 
Union, N. J. 


A Few Good Reasons Why You Should 
Protect “Precision” With 


‘¢Toolcoat’’ 


. “Proven Performance” say many users 
who have already installed this modern 
method of protection for precision, carbide 
tools, gages and spare parts. 

. Cost is negligible compared with previous 
methods of rust proofing and wrapping. 

. Superior protection against breakage, cor- 
rosion and long time storage. 


‘“TOOLKOTER’’ 


. Simple application with newly developed 
“Tool Koter,” readily portable, weighing 
only 50 Ibs., engineered to meet all your 
tool coating requirements. 

. Low wattage, can be plugged in ordinary 
socket, all welded steel construction, heavy 
duty ic ther tat, thoroughly 
insulated. 

. Price of “Tool Koter” only $67.50, in- 
cludes special heat transfer oil — ready to 
operate. 

If you are already using this method of pro- 
tection, investigate “Tool Coat” for best re- 
sults — meets all Government specifications. 
Prompt Delivery. 

Write for details. Let us submit recommen- 
dations without obligation. 





RILEY & GEEHR,INC. 


ONE NORTH LASALLE ST., 
GHICAGO 2, (LL. 


Phone Andover 5292 


Write us for name of nearest representative. 
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WZ TAP BREAKAGE adc 


Square, Straight Tapping 
in Half the Time 4 ; + 


The Dahlstrom Tap Guide practically 
eliminates tap breakage and saves 
wasted hours getting broken taps out 
of expensive dies. It does the job in a a 
jiffy with work always straight and 9 Li) b 
true. Just fasten it to a post or bench, — 
slip a Tap Adaptor into the spindle, F.O.B. 
and even an inexperienced operator MINNEAPOLIS 
can handle it. Equipped with 7 Adapt- 
ors, ranging from 8-32 to 44”. Taps not 
furnished. Ask your mill supply house, 
or $42.50 F. O. B. Minneapolis. Litera- 
ture on request. Dahlstrom Manufac- 
turing Co., 422 South Sixth Street, 
Minneapolis 15, Minn. 





























itch Feeds for your punch p 

ick-bottom cost. They a 

P<? one peg to 
| ae 







H. E. DICKEK 


FEEDS 


9., 321TD Albany St., Springfield, Mass. 
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CRITERION Gorug Heads 













Original Accuracy 


Wlatutained 


Noted for maintaining original accuracy over a 
longer period. Criterion Heads are smooth, com- 
pact, rigid. Parts subject to wear are hardened. 
Lead screw is hardened tool steel, with threads 
ground from solid after hardening. All heads 
have large, graduated dial. Large offset adjust- 
ment eliminates need for offset boring bars. Two 
sizes: 1%,” and 3”. %4” and 1” bar capacity. 
Shanks are interchangeable, enabling operator 
to use head on different machines. Ideally 
adapted for slide boring tool holder on small 
\S turret lathes. Ask your dealer or order direct. 
wrr ae \ Request free literature. 


ground from 
solid AFTER 


hardening. 


Save TOOLS * TIME * LABOR 
with the Sepnoned AMC 
DEMAGNETIZER 


No shop or toolroom can afford to be without 
one. Thoroughness of ‘the AMC ; Demagnetiser 
parts. 











will give ¢ P 
One pass through AMC D ti 
all from d 





P parts. Large 
flat surfaces are demagnetized by sliding unit 
over surface. 





@ Our AMC Demagnetizer will pay for itself in a few weeks. Standard 
units available, and special sizes to order. 


> Write today for illustrated circular. <4 


ALOFS MFG. CO. 


1619 Madison Grand Rapids, Mich. 
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The worm drive 

costs more, but Totally Enclosed 
is used exclusive- WORM C EAR DRIVE 
ly on the Kala- 


mazoo because it 








operates more 





smoothly and 





with a minimum 





of wear. 






% 
KALAMAZOO 





This worm gear 
runs silently in a 





bath of oil, com- 
pletely housed against chips or foreign matter. Note too, that Timken 
Bearings are used on both drive shaft and gear shaft. Years of trouble-free 
service is assured for this drive mechanism. 


Ask your dealer or write direct for complete information. 


MACHINE TOOL DIVISION 
KALAMAZOO TANK & SILO CO., Kalamazoo 16, Mich. 
In Canada — BRIDGE MACHINERY CO., Montreal 














egy form-dressing 


oO 


SETTING 


ONE sanoie 


CONTINUOUS MOTION 


J &S Radii & Angle Dressers in the “Fluid- 
Motion” series are among the finest precision 
dressing instruments procurable — regardless 
of cost. There is a standard model to fit most 
form-dressing requirements. 
FEATURES 

Fluid-motion dressing 

0001” accuracy 

Automatic centering 

7” & 14” wheel capacities 

Large range yet compact 

Chatterless and dustproof 

Write for catalog 


J. & $. TOOL CO. 


477 MAIN ST. E. ORANGE 4, N. J. 
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Keep Informed! CATALOGS « BULLETINS « SPECIFICATIONS 





Use our postage-free Inform-a-Gram for your request 





TAP Sas i ily eliminates breakages with this new “Jet’’ drill and “Jet” director. 


cuts hand tapping tin J-2, giving complete speci 





turns out 
true. 











A 
x 
All tap guides 
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Dept. DJ, 322 





VFORM-A-GRAM KEY No. 440-N 
MACKAY PRECISION TRUERS eliminate 
vast ir lved in attempting tc 


ica ii INFORM.A-GRAM KEY ) 9. true up work the “trial and error’’ method. 


NORELCO DIAMOND DIES «: a With this device, work can be trued up to a 





tter in a few 
ng diagrams and 
of this Pre 
fr MACKAY 
“ORP., Dept. DJ, 
toad, Long Island City 1, N. Y. 
VFORM-A-GRAM KEY No. G23.5-N 

LIBERTY PLANERS enjoy an international 
tation as fast-operating, heavy-duty ma- 
iré motorized 
control (either 
raverse, elevation 
rizontal feed to side 
rapid traverse 

1 simultaneously 
n side head clapper 
1s rail head clapper box; 
ires. Bulletin 157, 
ns of these planers, 


PLANERS, INC 
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ie n formation. A jet of int, in great INFORM-A-GRAM KEY No. 366-N 
volume and at high pressur I eed, i rOOs GRINDING — 2 is an improved, 
conducted I i 1 t ill point, a id holder for olding cutting 
ut again n 1 " in n lesired position so the grinding 
le, 4” deep in be drilled ir ‘ i wheel will grind the precise cutting angle 
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required. The cutting angle is obtained by 
means of graduations on the circular disc. 
The unique feature of this device is the 
tilting block which is held on a shaft attached 
to the base casting. By tipping the block, 
four different clearance angles on the cutting 
tool, 3°, 5°, 7°, and 10°, are obtained. The 
base has four separate contact points which 
are lapped to correspond to the four angles 
on the rotating block. It holds all types of 
tool bits from 4%” to 1%”. Inside and outside 
threading tools can be accurately ground. 
GEO. SCHERR CoO., INC., Dept. DJ, 200-B 
Lafayette St., New York 12, N. Y., will send 
full particulars. 
INFORM-A-GRAM KEY No. 490-N 
CENTER SCOPES are "time savers’ for all 
tool and die makers and of the utmost value 
to machine operators in all their jobs of locat 
ing points. These instruments are introduced 
by CENTER SCOPE PRODUCTS, Dept. TD, 
3829 San Fernando Rd., Glendale 4, Calif. 
Locating lay-outs or lining up workpiece edges 
and hold centers to any spindle’s axis are all 
facilitated and accuracy is assured by use of 
the Variable Center Scope. Furthermore, its 
use greatly increases the applicability of any 
height gage by providing for optical precision 
checking methods. Besides being adaptable 
to any special machine tools such as lathes 
and drill presses, the Center Scope equipped 
with a 360 degree, swivel eye piece may be 
used on any horizontal spindle machine. This 
applies to jig borers, milling machines, and 
boring mills. For jig borer use, in locating V 
blocks and thereon centering any circular 
shaped workpieces, Center Scope locating is 
entirely and dependably exact. Additional in- 
formation about Center Scopes and their nu- 
merous serviceable accessories is available 
on request, or use our 
INFORM-A-GRAM KEY No. 585-N 
HY-TEN SPECIAL STEELS. A century of 
experience in the development and applica- 
tion of special steels is being celebrated by 
Wheelock, Lovejoy & Co., Inc. They have 
published a booklet giving an _ interesting 
history of the company from the time it was 
formed in 1846 until the present. Photographs 
of members of the organization, and their 
numerous warehouses are shown. Due to 
their high degree of specialization in alloy 
' and special steels, they were in a position 
‘| to render exceptional service to manufacturers 
of guns, tanks, arms, ammunition, airplanes 
and machinery during the war. WHEELOCK, 
LOVEJOY & CO., INC., Dept. DJ, 138 Sidney 
St., Cambridge 39, Mass., will send booklet on 
request. 
INFORM-A-GRAM KEY No. H8-N 
DELTA GRINDERS set new standards for 
accuracy, sturdiness and dependability. <A 
Delta motor, equipped with sealed-for-life 
ball bearings and requiring no lubrication 
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for the entire life of the bearings, is enclosed 
in the heavy cast iron frame. A _ recent 
feature is the two manual brakes built into 
the head so the grinder can be slowed down 
and immediately stopped for reversing. 
Another new feature is the new labyrinth 
type bearing seal built in the carbide grinder 
to prevent coolant from washing out the 
bearing lubricant. This water-repellent lubri- 
cant is placed in the labyrinth space when 
the machine is assembled at the plant. A 
folder, giving specifications, is available 
from THE DELTA MANUFACTURING COM- 
PANY, Dept. DJ, 613-D East Vienna Ave., 
Milwaukee, Wis. 

INFORM-A-GRAM KEY No. 51-N 

CRATEX is a modern rubberized abrasive 
for every use. These abrasive wheels and 
points are fast cutting, long lasting, and give 
a fine polish. To secure a bulletin giving 
the sizes, grades and prices of Cratex wheels, 
points, cones, ring buffs, etc., write CRATEX 
MANUFACTURING COMPANY, Dept. DJ, 81 
Natoma St., San Francisco, Calif., or use our 

INFORM-A-GRAM KEY No. E21-N 

METAL CUTTING TOOLS are fully described 
and illustrated in a 2-color booklet by Haynes 
Stellite. Instructions on how to make tipped 
tools by bronze brazing and by silver alloy 
brazing are given, as well as information on 
hand and machine grinding. There are tables 
showing recommended cutting angles, speeds, 
and feeds for turning, boring, and milling 
operations. Copies can be secured from 
HAYNES STELLITE CO., Unit of Union Carbide 
and Carbon Corp., Dept. DJ, Kokomo, Ind. 

INFORM-A-GRAM KEY No. 313-N 

THE MECHANICAL HAND, incorporated 
into the Heyman Semi-Automatic Feeding 
Machine, assures absolute safety for the 
punch press operators hands particularly on 
secondary operations. The other advantages 
of increased production and decreased expense 
due to smashed dies and cracked presses are 
fully explained in a 4-page folder prepared 
by COVERT MFG. CO., Dept. TJ, Troy, N. Y. 

INFORM-A-GRAM KEY No. D66-N 

ADAPTING THE SHANK OF A DIE SET, to 
fit the opening in the ram of a punch press, 
is explained in a bulletin issued by HPL 
Manufacturing Co. The shank adaptor unit 
is split in two parts to give maximum clamp- 
ing action, but two wire springs, fitted in 
machined grooves, hold the two parts together 
for ease of handling and storing. 

Copies of Bulletin SA-100 will be sent on 
request to HPL MANUFACTURING CO., Dept. 
TD, 2013 East 65th St., Cleveland 3, Ohio. 

INFORM-A-GRAM KEY No. J1-N 

A NEW TYPE OF WELDING ROD that has 
solved tough war-time welding problems, 
now available for peace-time production, is 
described in Eutectic Welder, special war 
production review issue. 
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NOW YOU CAN SEPARATE AND ASSEMBLE 
DIE SETS..QUICKLY..EASILY..SAFELY! 


witha PERSSON 


DIE JACK 


These Die Jacks eliminate old-fash- 
ioned, unsafe, prying or hammering 
methods. Just clamp on punch holder 
and turn handle. Punch holder is raised 
or lowered smoothly, always under 
control PERSSON Die Jacks are 
precision built from fine steel and 
alloys—a tool every tool maker will 
want for his tool box or bench drawer. 


































PATENT 


NO PRYING e NO HAMMERING APPLIED FOR 











AUTOMATIC 


Tap Protection 


Reduce Tap Breakage and Damage By 

Using A Procunier Tapping Head 
The new Procunier sensitive high-speed tapping head 
allows fast, accurate tapping with a minimum of tap 
breakage. Driving power to the tap is automatically 
regulated by pressure applied to a special clutch. This 
clutch engages the conical surfaces of the drive and 
reverse shells, driving the tap with a soft ‘“*cushioned”’ 
action, practically eliminating tap breakage. Opera- 
tors can quickly detect dull or loaded taps by the “‘feel”’ 
or pressure required to drive them — also, the clutch 
instantly slips, should the tap strike bottom or stick. 
Send coupon for circular giving full details, specifica- 
tions and prices. 


PROCUNT ER rie sMcinton st. chicago’ s,m 





A new practical tap SEND FOR BULLETINS” ~~~" 
holdet with many ad- 

vantages. A broached PROCUNIER SAFETY CHUCK CoO. 
section of the chuck 12-i4 S. Clinton St.. Chicago 3, Il. 





receives the flattened Please send me free bulletins on 


The New marae am hePTinE | Procunice High Speed Tapping Meade | 
Procunier has a positive drive Procunier Tru-Grip Tap Holders ' 
“TRUL- : through the square Universal Tapping Machines. ; 
GRIP” hole broached in the 

Saygae 3% collet. The tap is | 

PAE always in true align- Name 
HOLDER F ment—tap shanks are 


never scored or 
“chewed up. 


' Address 
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Eutectic Low Temperature Welding Rods 
are a new type of welding alloys which: 
bond to base metals well below t bas 


metal melting point; form exceedir 
joints through surface alloying jive 
better bonds at lower sts ind av y 
dangers of stress and distortion characteristi 
of fusion welding and brazing. 

Copies of this ue are av 
EUTECTIC WELDING ALLOYS 
TD, 40 Worth St., New York 13 

INFORM-A-GRAM 





KEY No. 


TOOLS, made to special 
illustrated in Bulletin-301 issued } 
Cutter and Engineering Cory A 











of machinery and equipment, trained of 
tors, skilled technicians, rigid ti pl 
a firm insistence on quality iston 
that ACE special tools will si 


products. 

Copies of this bulletin will } 
request from the AMERICAN U 
ENGINEERING CORP. 


Michigan. 


INFORM-A-GRAM KEY 9-N 


AND COUN- 
TERBORES is now facilit I two new 


MACHINING DRIVING radial 


extra heavy fly itters intr 
New-Field Machine } 
able high-speed or 
which provide k on 
wide variety of applications 
cessity f having 1 3 
hand. 

The application hes 
ind illustrated i iterat 
NEW-FIELI 
TJ, 549 Randolph St. lica i 
INFORM-A-GRAM KEY 3 154-N 
RAPID READING OF sharwhagad amnarsioagarsd 





TURES by means of portal py! rs is 


described in a n 
194-SA, issued by CAMBRIDGE INSTRU) 
CO., INC., Dept. T] | 7rand 
Terminal! N rk |] Y 

lustrations 








y the us I 
on a wide variety of 

determining the tem y 

convex surfaces; Mold } 

cavities; and Needle Model for measuring suk 


surface temperatures 
For copies of bulletin 
INFORM. 1-GRAM |} 
TRIPLED SROSCCTION for 
through the uss y-ti 
is information revealed by 
Faster cutting of plastics 
and bronze is ¢ I 
tipped v 
stances they d 
are ground to suit 
thereby 











increasi 
Descriptive iteraturs 
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81-\ 
A FEW OF THE MANY ——— = COTES 


KARYN 


request from NELCO TOOL CO., INC., Dept. 
a Jamilton Ave., Brooklyn, N. Y. 
INFORM-A-GRAM KEY No. E72-% 
— IN ONE. The Universal 
AA, offered by Eisler 


ndle spect welding 





I f t metal work, as well as 
in perated push type 
j ' lers, and for ac arc 





> supplied either 
lic type timer 








t this equipment 


IGINEERING CO. 
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Catalog 2-44 
illustrates various Crozier 
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PNEUMATIC OPERATING EQUIPMENT 
— DRILL PRESSES i ‘reases production and 


1e foot control 

t s hands free 

re ing and unloading of 
fj presses the foot valve 





nined air pressure 
tne air engine 
mward. While 

drill continues 
jal is re le 2sased, the 





hamber of 


1aust valve 


1 ir pressure is valved 

imber of the air engine. The 

il xte moves the spind] 
rk so the next piece 


Bulletin 
may be 
PNEUMATIC CO. 
Av New Lge: | 
o_GRAM KEY No 371-N 
SHORT geen SCREW MACHINE DRILLS 





J position. 
tails 
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1 ra ind twist lengths 
steful process of cutting 
her jy and therwise adapting 
f it hines is eliminated 
W t r ‘ leqree f spiral 
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~t] size 
I i to 60, let 
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<The Ouginal 


Rerraen ABLE PUNCH and DIE 


© . Piniah ia Die low- 
ers costs in the metal working 
and plastic industries. Standard 
punches and dies carried in 
stock. Special shapes and sizes 
in any material made to your 
specifications with prompt de- 
liveries. Send for large illus- 
trated R-B catalog, now. 











Valuable Booklet Available 


Forgings For All Industries 
Rough Turned or Finished Complete 


Composite Die Sections Extrusion Tools 
Crankshaft Forgings Gear Forgings 
Die Casting Dies 


Rings, Discs, Blocks, Shafts, Hubs, 
Bars, and Special Shapes. 
Tool Steel of all Makes 


S.A.E. Specifications 
STAINLESS & COPPER FORGINGS 


May We Serve You? 


AJAX STEEL AND FORGE Co. 


205 ADAIR STREET DETROIT 7, MICHIGAN 
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SWAGING MACHINES, the subject of cata- 
log SM, are fully explained by STANDARD 
MACHINERY CO., Dept. T-8, Providence 7, 
R. I. Included herein are complete details re- 
lated to their regular line of swagers for point- 
ing and sizing. Among the others are new 
Cable and Hydro-Former swagers which have 
so materially aided in establishment of war- 
time production records for metal shaping and 
the attachment of bar, cable, and tube fittings. 
In addition to informative line drawings, cata- 
log SM also contains numerous photos of the 
swagers and their products. 

INFORM-A-GRAM KEY No. F30-N 

SWEDISH LIDKOPING HIGH POWERED 
CENTERLESS GRINDERS, and an assortment 
of parts ground on them, are illustrated and 
described in Publication 1516E issued by 
Lidkoping Machine Works. A feature of this 
grinder is the special spindle carrying two 
wheels, which makes it possible to grind 
simultaneously 3 diameters, 1 taper, and one 
shoulder and hold the tolerances to .0008”. 

This bulletin is obtainable from the American 
Agents, TRIPLEX MACHINE TOOL CORP., 
Dept. TJ, 125 Barclay St., New York, N. Y. 

INFORM-A-GRAM KEY No. 497-N 

INDUSTRIAL SAFETY EQUIPMENT. Litera- 
ture is available from the Safety Division of 
AMERICAN OPTICAL CO., Dept. DJ, South- 
bridge, Mass., describing their safety goggles 
and various types of gloves. Their Duralite 
chemical goggles have greatly improved eye- 
cups and indirect ventilation to minimize 
fogging. They have coated fabric gloves to 
protect hands against chemicals, mitts for 
heavy die casting operations, leather mittens 
for hot or cold chipping, steel studded mittens 
for steel workers, and many other types. 
They also carry a line of welding helmets, 
respirators, etc. 

INFORM-A-GRAM KEY No. H91-N 

SPOT WELDING NON-FERROUS METALS, 
WIRE, JEWELRY and steel up to 16 gauge is 
explained in a bulletin issued by Davis and 
Murphy. The bulletin describes their new 
USP-7% Air Operated Midget Bench Type 
Spot Welder. This is a plug-in type, with 
solenoid valve control of air cylinder, and 
pressure switch. Copies can be obtained by 
writing DAVIS & MURPHY, Dept. TJ, Davis 
Bldg., 5252 Broadway, Chicago 40, Illinois. 

INFORM-A-GRAM KEY No. D68-N 

MADISON-KIPP LUBRICATORS, Models SV 
and SVH, are explained in Bulletin L-3501, a 
publication of MADISON-KIPP CORPORA- 
TION, Dept. T-5, Madison 4, Wis. Model SV 
is recommended for pressures of up to 100 
lbs; Model SVH for pressures of over 100 
lbs. Liquid sight feeds may be applied in 
one of three types: one for pressures of up 
to 100 lbs, another for pressures of up to 
1,000 lbs; and a third for pressures of over 
1,000 lbs. Like all Madison-Kipp reservoir- 
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type lubricators, Model SV may be had with 


right- or left-hand rotary or reciprocating 
drive on the ends, sides or bottom of the 
reservoir. Upon application, there are avail- 


able complete engineering data sheets which 
are tabulated to show the dimensions for the 
various lubricator sizes. 

INFORM-A-GRAM KEY No. B86-N 

SAFE, FAST CUTTING-OFF; straight and 
contour cutting; side cutting; cleaning and 
finishing with BAYFLEX grinding wheels is 
described and illustrated in a _ four-page 
folder recently prepared by Bay State. In- 
creased flexibility of these wheels has been 
developed by combining aluminum oxide 
abrasive with cotton fibres, the degree of 
resilience being determined by the particular 
combination of abrasive, bond and wheel 
dimensions. 

Copies of this folder can be obtained by 
writing BAY STATE ABRASIVE PRODUCTS 
CO., Dept. TD, Westboro, Mass. 

INFORM-A-GRAM KEY No. 205-N 

MAKING ELECTRIC FURNACE ALLOY 
STEEL is pictorially described in a bulletin, 
entitled Timken Alloy Steel, which shows the 
equipment for melting, soaking, rolling, pierc- 


ing, finishing and inspection of alloy bars 
and seamless tubing. 
For a copy of this bulletin write THE TIM- 


KEN ROLLER BEARING CO., Dept. TD, Steel 
& Tube Div., Canton, Ohio. 

INFORM-A-GRAM KEY No. 573-N 

ABRASIVE CUTTING of practically any 

material, up to 24%” dia into lengths up to 

16”, is described in a bulletin recently issued 


by Campbell. Finishing operations are 
eliminated because smooth cut ends with 
parallel cuts to close tolerances can be 
produced on a top production basis. Their 
Model 725, with oscillating head, ‘is illus 
trated and its performance compared with 
Model 700 Autocutter. 

For a copy of Bulletin DH-1315 write 


ANDREW C. CAMPBELL DIV., AMERICAN 
CHAIN & CABLE CO., Dept. TJ, Bridgeport, 
Conn. 
INFORM-A-GRAM KEY No. 185-N 
CENTER FINDER DEVICE will accurately lo- 
cate the spindle of jig borers, milling ma 
chines, boring mills, drill presses, etc., in the 
exact center of a hole, plug or jig button. The 
operation is performed while the spindle is 
rotating at the same speed and conditions 
that will prevail when the hole is actually 
bored. It takes only a minute to locate the 
senter of a hole within .0002”. The indicator 
is mounted so the operator can hold it sta- 
tionary while the spindle rotates the feeling 
finger. PRECISION GAGE & TOOL CO., Dept. 
DJ, 320 E. Third St., Dayton, Ohio, will send 
descriptive literature upon request. 
INFORM-A-GRAM KEY No. H93-N 
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ALL SIZES AND TYPES—MADE 
FROM ALL SPRING MATERIALS 


Special ti quip t for 
volume producti plus sep 
department for efficient handling 
of small orders keeps deliveries 
prompt, prices reasonable, on 
orders of any size. Thorough | inspec. 
tion assures unif e 
to exact specifications. 











75 Years Specialized Experience ASSURES YOU BETTER SPRINGS * 
THE WILLIAM D. GIBSON CO. i800 ctysourN AVE., CHICAGO 14, ILL. 


DIVISION OF ASSOCIATED SPRING CORPORATION 


MILLING - DRILLING - BORING 
5 E MTATTACHMENT ror Meovy Dt” 


{ = 
i yy 
i Photo shows Rusnok head used to convert an old 
7° alles type milling machine inte high speed, versatile, 
: productive equipment. Uses many types of cutters 
on a wide range of work. Easily mounted—tilts 
to any angle. Large size spindle (No. 9 B & 8 
taper). Takes 4,” to %” end mills. Large quill 
with 4” travel, counter balanced, hardened and 
ground. Six speeds 250 to 3000 RPM. Lever and 
worm feeds. % h.p. motor. Specially engineered 
by RUSNOK to meet modern demands for high 
speed, high precision, heavy duty end mill opera- 
tions. 


»”. 


Prompt delivery 


Write for illustrated Circular 
and Prices 


RUSNOK TOOL WORKS 


4840 WEST NORTH AVE. CHICAGO 39, ILL 
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'UBLICATION PREVIEWS 


y 
1, 








PEACE-TIME USE OF “DIE- <— herman 
ING” DEVELOPMENTS, 








r 7 war 
years, is summarized in_ the Di-A I 
Catalog No. 46-10, just released. 

As the name implies, du ar 
produced without the benefit T} 








Di-Acro System utilizes a ind 
bender, whose struction 11 
described and gener ilh he 





bender will create shapes and itlines 
practical or impc 
regular producti s. itour { ing 
ers all types of ductile materials such as 
round, half round, hexagon, and square r 
tubing, angle, channel! ] 
and bus bar. 

Copies 
able from 
CO., Dept. 

















15, Minn. 
INFORM-A-GRAM KEY No. 20-N 

CUTTING SHAFT orca ia mt a pl 
the W-1 Keyway Cutter, is descrik nd il 
lustrated in a folder issued by La Salle Sales 
ind Manufacturing. k 
ation can be perforn th i 
clamped in a vise, or the ron n 
the shaft while it is in place Tightening tw 
holding set screws automatically centers 





shaft, and manually oy 
ictuates the keyway 

cf keyway is controlled by widt 
tool and the dept} I 
screw. 

For complete inf 
cutter write LA S/ 
FACTURING, Dept 
6, Michigan 

INFORM-A-GRAM KEY Ni 15-N 

FASTER FINISHING with Midget Mills 
chatterless countersinks xplained ir 
15 catalog 
Industries. 
and shapes 
line, several 
solid Tube Det 
ers, Edging Mills 
ters. 

Copies of this cata 
quest from S ee es cg 
INC., Dept. TJ, B 850, Saginaw, Mi 

INFORM 1-GRAM KEY N 

STURTEVANT mayne Fecha aging 

WRENCHES permit the 1 1! 


set torque by si 























the pre-set torque is 

mechanism sounds 1 ] 1a I 
and imparts a definite strong 
hand. The appli rq 
on dials which are readable from all working 


} 





angles. A | ulle ag is available from P. A 
STURTEVANT Dept, DJ a, idis [ 
ae 1GR KEY N 479-N 
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NON- Conners RUST REMOVER is scien- 
tifically c led to thoroughly wet metal, 
I lve rust and scale, completely 
remove it, and even under long exposure, to 
I t I steel. Non-Cor- 
le from NOX- 





rrosive to 























F reer Dept. DJ, 
CI é ours’ immersion 
in thi j of less. than 
l f I Ww pr ein by highly 
poli ings when they were lab- 
ratory weighed wit! 001 gram accuracy. 
rit ) rceptible etching or 

r n, t over disposes of 

linary rust wit lin Available in 

t 1 Ir ¢ Non-Corrosive 

r y brush, spray, 
I i s J > remover's rapid 





veness in otherwise in 
accessil revices, dipping is its most eco- 
practical. Non-Corr« 
tluable for elimi 





Slvé rust remover 1S dais Vv 





¢ *k, fabricated 
te ; . ~er]} iA) 
irts ind ls, periodically idle farm and 
process equipment, sporting goods, etc. 


INFORM-A-GRAM KEY No. G74-N 
SUTTON COREETS AND FEED FINGERS { 

















it ind id screw mack hines, “ox cha 
Ss al lustrat ed and de- 
ir J No l These 
: é sively di imend grip 
grip with 
r on the « 
1S i slipping. IT 
n 3¢ ig rinciple which permits 
jripping pressure of the 
yper F lescribed. TI SUT 
»N ) Sturgis, Mich., will 





1-GRAM KEY No. H82-N 
_ TAPERED Reervitey CUTTERS are j 
guarantee a fine - 
gh speeds. They 
increasing b ack 
vhich gets rid of 
er cutting. Six 


INFORM... 













2 8 oS» GAG 
from %” to 2” 


” 


14”. Complete 

DETROIT 

Dept. DJ, 6686 E 
Detroit Mich. 

INFORM-A 7RAM KEY No. 264-N 
MIDGET PUMPS a er om. 

RERS ar lescribs 1 ill lustrate sd in a nev 

catalog. whicl 1k from EASTERN 


from 




















I DJ, New Haven 

new models for regular 

tr SI types recently 
I quipy either adjust 





anical rotary 
types will im 





st 1 erous uses. 
RM-A-GRAM KEY No. 652-N 
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MEASURING A PLUG GAGE WITH LIGHT WAVES 


using an optical flat, a toolmakers flat and a gage block 




















The formula is: [ Pe panei hi rn 


Ww 
D = b+ (000018 x N x —) 


w 





Substitute the actual values 











1 7/16" 
D =.750-+ (000012 x 31% x = ) 


/ 








and get the answer 
D = .750168 inch. 

















It’s just that simple! be 






Write for new, free Lightwave Measurement Booklet. 


ACME INDUSTRIAL COMPANY 


SCIENTIFIC DIVISION’ 
Makers of Standardized Jig and Fixture Bushings 
ACME 206 N. Laflin St. Chicago 7, Ill. PAONroe 4122 









PORTAGE 


4 INCH BAR HORIZONTAL BORING. DRILLING & MILLING MACHINE 
1 


r 








2xAMwrpe <WP4on 
aha DWDounwaap 








@ Designed and built to meet the need tor speed and accuracy demanded of 
today’s production. 


WRITE TODAY for fully illustrated bulletin giving detailed description of the many features 
of this Horizontal Boring, Drilling and Milling Machine. No obligation. 


THE PORTAGE MACHINE COMPANY 
1021-1035 Sweitzer Avenue, Akron 11, Ohio 
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“MIKRO TN 
<\O 
RNS 


WARROSOHT 


PIO See 


When measuring outside diameters it fre- 
quently becomes advantageous and time sav- 
ing not to have to move the items to be 
checked. The weight of the items or the 
set-up in the machine may make it incon- 
venient. To enable checking at the machine 
we have produced the Mikrosnap which con- 
sists of Mikrokator Number 220 with a scale 
range of .006 and graduated in .0001 set in 
snap gage frames. For those desiring a closer 
reading a acale range of .0024 graduated in 
-00005 can be had. Mikrokator Number 220 
is interchangeable in 5 different frames with 
ranges of two inches to each frame, making 
a total diameter of 0 to 10" capable of being 
checked. It can be set direct with Johansson 
Gage Blocks to any desired size, thus giving 
direct reading instead of ‘feel’ as with 
snap gages. 


WRITE FOR CIRCULAR TDJ 


Positive, Dependable 
Repeat Readings 






SWEDISH GAGE CO,,OF AMERICA 


8900 ALPINE AVE., DETROIT 4, MICH. 



























The ACROMARKER isa remarkably easy- 
to-operate marking machine offering faster, 
more accurate marking than heretofore pos- 
sible. Widely used in industry, this model 
weighs only 30 Ibs. It stamps letters and 
figures in straight or curved lines. With it 
unskilled help can do the work of skilled 
men faster and accurately. 


Write for literature 


c 


ACROMARK 


Company 
5-15 Morrell Street, Elizabeth 4, New Jersey 
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CLARKATOR CHECKS DIAL 
INDICATORS 








MASTER DIAMOND 
CHECKING SET 


ra JJ 


Gives Continued Accuracy, Rapid 


Measurements 


THE CLARK has everything you want in a hard- 

ness tester—direct reading precision dial, durable 

construction, ease of servicing. Three standard 

models shipped complete with weights, dust 

Me agg diamond and steel penetrators, test 
locks, and anvils. 


CLARKATOR CHECKS DIAL INDICATORS with micrometer 
speed and sine bar accuracy. Easy to operate— 
just four simple steps. Complete instructions 
canmanendie fastened to base. 


MASTER DIAMOND CHECKING SET 
eliminates hardness 
tester errors. Consists 
of a master diamond ual (right) contains in- 
penetrator and two test formation on history, 
blocks. Precision is as- theory, practice, and 
sured over a long pe- equipment for modern 
riod because the set is hardness testing. Avail- 
used only for checking. able to executives with- 
Furnished in leather out charge. Write Dept. 
case. MMS today! 


CLARK INSTRUMENT, INC. 


10200 Ford Road. e Dearborn, Mich. 


Learn the truth about 
hardness testing! This 
20-page reference man- 
















ORE than a dream 


able bearings—tiltable 


Ask to: Bulletin 115. 








are endless trial setups and correc- 
tions. In a moment, the tool is trued to 
the work with file-setting square and 
universal joint die clamp—exclusive 
with All-American. Whether file, hone 
or saw, tool is supported against work 
by roller over-arm. Externally adjust- 


oil system—bench-to-bench portabil- 
ity. Superb engineering. 


CHICAGO 14, 


comes true with the use of the All-American 


Precision Die-Filing Machine. The WORK comes out true. - - 
first time and every time! Gone forever 


table—splash 


OR ALL AMERICAN TOOL & MFG. C0. 
Ny 101 


ee ee ee 
ILLINOIS 
















—_ 


Patented 
Universal 
Joint 
File Clamp 


Complete 
F.O.B. Our Plant 











Use these IIME SAVERS to build 


Your Jigs and Fixtures 





CUT COSTS + SAVE DOWN 
TIME BY STOCKING (NS) JIG 
AND FIXTURE COMPONENTS 
IN YOUR OWN TOOL ROOM 


“27 VARIETIES” 


Complete Range of Sizes-« Avail- 
able at Half Your Cost to Custom 
Build + Heat Treated, Hard Chrome 
Plated Wherever Practical+Ma- 
chined to Precision Standards« 
Order Today for Stock Tomorrow. 


« Adjusting Head Screws 
¢ Adjusting Half Nuts 

¢ C-Washers 

« Cam Action Clamps 

« Clamp Rests 

Flange Nuts 

Gang Mill Fixture Bases 
Ground Thread Studs 
Heel Clamps 

Heel Clamp Assemablies 
Hand Knob Clamp Assemblies 
Hand Knob Clamps 

Hex Jig Feet 

Jig Feet 

Knob Shoe Assemblies 
Mill Fixture Bases 
Quarter Turn “Lightning” 
Clamps 

Quarter Turn Screws 
Rectangular Box Jigs 
Square Box Jigs 

Stud Drivers 

Swing Bolts 


Swing Clamps 

Spherical Washers 

Socket Head Shoulder Screws 
T-Angle Plate Fixtures 
Precision V Blocks 


“THE CHROME-PLATED LINE” 


Price list and portfolio of actual 
size drawings and specifications 
sent upon request. Immediate 
delivery from limited inventories. 











ONE OF THE “27 VARIETIES” 
(NS) Ground Thread Stud 


Alloy steel, tensile strength—125,000 psi— 
Minimum 

Class 3 ground thread 

Class 3+-.002 stud end 

Hard chrome plated 

13 sizes available 

These studs standard with (NS) clamp 
assemblies 





Representatives in Principal Cities 


NOBLE « STANTON, Inc. 


Manufacturers of Tools, Gages and Their Accessories \\ ) 
BEDFORD, OHIO 




















Solves many problems in 
case-hardening light sections 
made from mild steels 
















BETTER HARDENING- 
BETTER RESULTS 


PERFECTION 


TOOL & METAL HEAT TREATING CO. 
1740-58 WEST HUBBARD STREET CHICAGO 22. ILL. 


FORM-GRINDING 


.-is our business! 


@ Your own products are your specialty. 
Why not let us form-grind the illustrated 
types of form flat-drills in which we 
specialize? 


Our entire organization is keenly interested 
in ‘‘Form-Grinding” and its problems. 
Facilities include J. & S. ‘‘Form-Dressers,”’ 
J. & S. ‘‘Form-Grinders,”’ and all necessary 
form-grinding equipment. The ‘“‘know- 
how”’ developed by supplying some of the 
outstanding manufacturers in industry, is 
available for your quality tool require- 
ments—and at competitive prices. Your 
requests for quotation are solicited on that 
basis. 

Write for booklet or send prints today! 


& TOOL CO. 477 main st., East Orange 4, N. J. 


Manufacturers of “Qlseidmotion” Radii and Angle Dressers 
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CHALLENGE SURFACE PLATE EQUIPMENT 


\ 


BOX PARALLELS V-BLOCKS—7 Sizes UNIVERSAL IRONS 


Made in 18 sizes from From 4x5x3%4 in. to8xlOxS'gin. 4 Sizes, from 4x5x3% to 





L'ox2x4 to12x12x24 in. These and Companion pieces are gy 10514 in 
se all made of fine-grained, special <giin 
SOLID PARALLELS analysis, semi-steel castings. Companion pieces— 
Made in 14 sizes. ANGLE PLATES— 
22 Sizes 


THE CHALLENGE MACHINERY COMPANY 


MAIN OFFICE AND FACTORY: GRAND HAVEN, MICH. 





FOR DEEP 
FOR LONG RUNS of other drawing and forming operations. 


There is a broad history back of Strenes metal 
and an interesting story to tell you. Write us. 















We make this one observation about 
Strenes metal for drawing and forming dies: THE ADVANCE FOUNDRY CO. 


Builders of cars, trucks, tractors —almost all Dayton 3, Ohio 
use it—for bodies, fenders, hoods, grills, lights, 
etc. Farm implement builders use it. Casket and 
vault manufacturers use it. 








It is used to form plane props and for hundreds 


STRENES METAL 


| 
| FOR DRAWING & FORMING DIES 
| 
| 
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vo TINY HOLES COMPRISE YOUR 
BIG PROBLEM ? 


Do tiny holes, .004" to .250" in diameter, comprise 
your big problem? Do you require a super sensitive 
drilling machine of rugged construction and close tol- q4* 
erances for intensive production work? One with ample \@& 
clearances and travel, a wide range of spindle speeds, 
reasonable first cost and economical maintenance? 
Investigate, then, the Hamilton “Maxi-Jr. E" Super 
Sensitive Drilling Machine! You will find that it 
meets your requirements exactly. Write for illustrated 
literature containing specifications and price list. 
Address Department C-J, 


THE 7 SUPER SENSITIVE DRILLING MACHINE 
TAPPING MACHINES - PORTELVATOR 











pole) Eee) \ i 72, bi 


NINTH STREET AT HANOVER + HAMILTON -OHIO > U:S:A 








Deep, hand-cut letters done in special formula steel, the 
PSR CoD result of 90 years of die making. Faces angled for extreme 
CHAMFERED strength. Ideal for parts identification, tool marking, num- 


bering, etc. Available through mill supply houses. 
(Also made in REVERSE for MOLDS and DIES) 
Hoggson & Pettis Mfg. Co.. New Haven, Conn. 


CORNERS... 
ae) a Melon Wal Te: 
BASE OF LETTER 
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LINLEY 





THE LINLEY sure pays ITS WAY > 
* « «© IN BUSY TOOL ROOMS 


This is the opinion of many tool room 
foremen and machinists who have used the 
versatile Linley for a wide variety of small 
work on jigs, dies, patterns, fixtures and 
molds. It does these jobs fast and accu- 
rately . . . saves larger machines for their 
rated work. 

All rotating parts are carefully balanced, 
giving the 8 spindle speeds (to 4250 r.p.m.) 
great operating smoothness. Equipped 
with 4 h.p. motor, the Linley fits into a 
2¥,4 sq. ft. space and is 35144” high. It has 
ample table top, 7” x 1744", and a table 
travel of 10” lengthwise, 6” crosswise 





Investigate this machine now. 


Send for Bulletin 


LAFLIN STREET, 








BROTHERS COMPANY 
662 State St. Extension 
Bridgeport 1, Connecticut 






CHICAGO 7, ILLINOIS 
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TOOL SALVAGE 


HIGH SPEED STEEL & TUNGSTEN CARBIDE 
* CUTTING TOOLS RECONDITIONED 


x MILLING CUTTERS e REAMERS 
COUNTERBORES ¢« STEP DRILLS 


7 AND OTHER CUTTING TOOLS, LARGE & SMALL 


x QUALITY SERVICE ror 34 YEARS 


Representatives in all industrial centers 














* xk kk 


National Tool Salvage Co. 


6511 EPWORTH BLVD. DETROIT 10, MICHIGAN 














/HERE’S THE EXTRA 
HELP YOU NEED IN-- 


PRODUCT DESIGNING PRODUCT ENGINEERING 
TOOL DESIGNING MACHINE DESIGNING 
GENERAL DRAFTING PLANT LAYOUT 
ELECTRONIC ENGINEERING 
TECHNICAL ILLUSTRATING 
PRODUCTION ILLUSTRATING 
ARCHITECTURAL DESIGNING AND 
STRUCTURAL DETAILING 


Design Service Co.'s engineering and drafting staffs can assist you in all the 
above crofts where your devel: id engi g progroms are lagging 


a Pp 
Adequate facilities and skilled help is ot your disposal under your super- 
vision if so desired 
























We can also arrange to have any number of men from our stoffs work ot 
your offices for as long a period as may be required. 
Write or call for full particulars. 


DESIGN SERVICE CO. ‘ 


mt 
OFFICES IN COSCO 

NEWARK, N.J. NEW YORK, N.Y. PHILADELPHIA, PA. CLEVELAND, OHIO Tr 
3 William St xchange PI 1604 Wolnut St 4614 Prospect Ave |/ \ 


MArket 2-4310 Anover 77 PEnnypacker 3541 EXpress 6040 V 
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ILLINOIS DIE FILING MACHINE 


An accurate, smoothly-operating machine that 

files, saws and stones the most intricate die shapes... 
eliminates tedious hand operations . . . reduces 

costs. It is quality-built for long, 
trouble-free service .. . 
hardened and ground shafts 
running in bronze bushings 
minimize wear. The 

‘ holding chuck and 

Write for . 5 clamping device provide 
descriptive | perfect file alignment. 


ILLINOIS 


TOOL WORKS 


2501 N. Keeler Ave. + Chicago 39, Ill. 
Sawing Stoning MANUFACTURERS OF METAL CUTTING 
TOOLS AND SHAKEPROOF PRODUCTS 













L Mir ays eller 


Test it, try it and you'll always buy it. Yes, once you're 
a user of W-V tracing papers you'll always want them. 
Because you'll want the best and the best is yours to have! 










Use W-V tracing papers and see if you don't agree that 


. there is less discoloration 

. there is improved transparency 
. there is greater pliability 

. you get quality reproductions 


7120 North Clark Street » Telephone ROGers Park 
TULL 7002-7403 
ing atentine Company © CHICAGO 26 
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‘meecsion ROTARY TABLES 





9”—$ 97.00 
12°— 169.09 
15’”— 185.00 
18”— 220.00 


18”— 350.00 Extra Heavy Duty 
21”— 500.00 Extra Heavy Duty 
25”— 590.00 Extra Heavy Duty 


OUR ROTARY TABLE WILL TAKE THE 
PLACE OF A COSTLY FIXTURE. IT IS USED 
FOK ALL KINDS OF WORK ON MILLING 
MACHINES, SHAPERS, DRILL PRESSES AND 
HORIZONTAL BORING MILLS. 


We Can Also Furnish Dividing Attachments. 
Send for Literature and Details 
IMMEDIATE DELIVERY 


| Send for 220 page Free Catalog | 
LAFAYETTE 


TOOL & SUPPLY COMPANY 
128 Lafayette Street, NEW YORK 13, N. Y. 

















Cut a Perfect Keyway in Less 
Than Five Minutes 


—With the New Portable Hand 
Powered W-1 Keyway Cutter 


Cuts shaft keyways 
ery length, width or 
de 


pth. 

Shaft automatically 
centered. 

Takes shafts up to 
2\'6” diameter. 

Cuts new splines or 
recuts old ones. 

Cuts keyways to 
replace Woodruff keys. 

Cuts can be made on 
the end—or any place 
along shaft. 

Cuts can be made on 
a shaft in place. Tool 
will hold itself for cut- 
ting on a fixed shaft 
without the use of a 
vice. 

Bi *. finest tool steel, 
V4", 4% furnished with 
tool. 

Finest material and 
workmanship. Wear 
points have compensat- 
ing micrometer adjust- 
ments, to insure 
lifetime of perfect service. 


Retail Price $39.75, Prepaid 
Sold Through Jobbers 
LA SALLE SALES & MANUFACTURING CO. 


Industrial Sales Division 
416 Book Building . 


W-1 Keyway Cutter 








Detroit 26, Michigan 
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For Tool, Die, Pattern or Template layout on 
metal .. . Quick identification of stock and 
parts .. . Shows‘up in sharp relief —dries in- 
stantly —easily removed...Write for circular. 
*Purple shipped unless otherwise specified 


MICHIGAN CHROME & 


CHEMICAL COMPANY 


6340 E. Jetferson Ave. + Detroit 7, Mich 


PRECISION 


h COUNTERSINKING 
|  ~£ASTER/ 


WITH THE AERO MICROMETER 
STOP COUNTERSINK 

Here's What This Versatile, Dependable Tool 

Will De For You 

ALL PURPOSE: countersinks and counterberes, 

both in metal and in plastics 

ACCURATE: accurately a rolagg depth of cut, 

regardiess of surface variation 

PREVENTS BUCKLING: eli ayn buckling 

troubles in countersinking sheet meta 

TOUCH CONTROL: finger-tip pressure adjusts an in 

inerements ef .00!, without remeving tool from drill press 

AUTOMATIC LOCKING: no aceidental adjustment, absolute 

uniformity of cutting depth. 

HAND OR MACHINE: designed for efficient use in either 

hand tool or drill press. 

LOW COST: $7.25, without cutter. Cutters (HS), $1.75. 

IMMEDIATE secnphing td bath — filled by return mail. 





—_-—— Se 
AERO TOOL COMPANY CALIFORNIA 
CALIFORNIA 
TO SAVE YOUR TIME CLIP AND MAIL. 
Accept my order for Acre Micrometer Stop Countersinks. 
Specify cutter angle Pilot dia. 
Please send me free, iliustrated brochure. 
Name Title 


Company 


amie 






al iain ale 


Address ] 
—a eee SS 
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BURKE 


MILLING MACHINES 


SPECIFICATIONS: 
Standard Abrasive 
belt—4” x 35” 

ae Space—9’ x 


Motor recommended— 
' 
3 

Net Weight approxi - 
mately 172 Ibs 
Shipping Weight— 
approximately 22 Ibs. 
Shipped F.O.B. cur 
South Norwalk plant. 
Standard equipmert 
includes two working 
dams, the new re- 
versible work platen, 
and 3 sanding belts 
in grits #80, £120 
and £180. 





THE WOODS MODEL 40 BELT SANDER 


A Husky Little Sander Able 
To Do A Wide Variety Of 
Jobs Performed On Larger, 
More Expensive Machines 


Check These Superior Features 


Bearings—Heavy duty New 
Departure dust sealed ball 
bearings throughout. 
The only small sander with 
drive shaft supported on both 
ends of the shaft for longer 
bearing life and smoother 
operation. 
Capacity—platen werk area 5” 
x 842” larger than any ma- 
chine using a 36” belt. 
Reversible platen—either face 
of platen can be used thus 
assuring a continual flat work 
surface. 


Teel Grinder—a small rest for 
grinding tools is supplied. 
Two positions—light weight 
of machine makes it easily 
operated in either vertical or 
horizontal position. 


re weight alumi- 
' 


2 to increase 
life. of belt. 


Positional platen 4” x 6”°— 
adjustable to any angle. 

Belt Tracking and tension are 
accomplishe 
thumb screws. 
oe gee 
parts diameter 
piston Sou. 


d with simple 


moving 
and 


WOODS ENGINEERING CO. - Norwalk, Conn. 





MILL IT 


ON YOUR LATHE 





MILLING ATTACHMENT 


Now — you can do milling, slotting, grinding, 
grooving, squaring shafts, sawing at angles, and 
many other important operations on your lathe. 
PALMGREN MILLING ATTACHMENT is 
a necessary fixture for small shops, schools and 
emergency work in large plants. Fits South 
Bend, Atlas, Craftsman, Logan, Sheldon 
and all other makes. It has 360° grad- 
uation for rotary angle adjustments, 
also graduated feed and adjustment 
screw. Easily mounted by strad- 
dling lathe's regular tool post. Try 
Me. 280 one—it will quickly pay for itself. 
IMMEDIATE DELIVERY 










No. 4 Motor Driven MILLING MACHINE 
Mounted on Cabinet Column 







Burke motor driven milling ma- | 
chines Nos. 1, 2, 3, and4 are || 





specially suited for handling Nos. |Width| Depth | Jaws | weight | Base | Po! 
ae *| Jaws | Jaws pict Pounds | Opening) Factory 

small, difficult work on a pro- | | a50| 116" a” |a%67| 6s | a”, |sag.7s 
u : 250 | 214” | 17 2% az | 1%" | 24.75 
duction basis. | | @00| “4a? | “arg” "| "3 | 3 | 78 | 338 





Order from your dealer or pee. 
Write for circular No. 350 
CHICAGO TOOL AND ENGINEERING co. 
| Mfrs. of PALMGREN PRODUCTS for Over 25 Years 
| 8388 South Chicago Avenue - Chicago 17, Illinois 


Write for complete information. 
I 


Burke Machine Tool Co. 


301 E.16th St. -:- Conneaut, Ohio 
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MODERNIZE 


with 


‘Modern 
Motor 
Drives” 


Direct drive units available for practically 
every type and model machine tool. 
Save floor space, power, and lineshaft 
expense. Moderate Cost. Prompt Delivery. 


Write for circular today 


MODERN MOTOR DRIVES DIVISION 


he Nichols Engineering Company 
oe w. ae he 3 Chicago 12, Ill. 
Dep 











It’s New! 





The Bolduc Extractor permits removal 
of pierce die inserts from dies without 
removing die from press or sections 
from dies. 

These extractors have been engineered 
and developed to do a job in a manner 
not possible before. 

In addition to —s oer die inserts, 
it may be used on ball bearings, sleeves, 
liners, etc., the merit of this tool has been 
proven by the many users in the field. 
We solicit your extractor problems and 
assure prompt attention to inquiries. 


BOLDUC SPECIALTIES CO. 


10074 BEECHDALE DETROIT 4 
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HAMMERS a MALLETS 





C/R hammers have 
malleable iron heads 
with replaceable 
coiled rawhide faces. 


When hammers and mallets must take 
stern punishment in long, hard service 

. when they must give forceful blows 
with maximum protection to fine finishes 
and expensive machined parts. . . it will 
pay you to insist on Chicago Rawhide. 
Made from tough, resilient, carefully 
selected hides, C/R hammers and mal- 
lets won’t crumble, split, mushroom or 
erase, and they hold their true striking 
surfaces. Rawhide protects ... Chicago 


Rawhide protects most. 


cnicaco (yaurtide MFG.CO. 


1209 ELSTON AVE. - 





CHICAGO 22, ILLINOIS 
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¢ Sweeps operator's 
hands aside on any 
downward stroke of 
ram. ¢ Guard easily 
swings aside while 
making press adjust- 
ments. ¢ Designed 
for all presses. 30 
days’ trial. Send 
for bulletin and 
prices! 




















You need low-cost 


OPTI-LOCATOR! 





OPTI-LOCATOR — 
Visually aligns ref- 
erence marks to axis 


of spindle rotation. - 


SEARJEANT Baten st Rochener’, NY 


“ARM 
| a 


® Corrects for 
spindle runout. 





» aha llc STRONG 
ing problems sim- 
ple, accurate, posi- 






tive. 


Can be used on 
any machine tool 


No Finer Wrenches 


| Drop Forged Carbon and Chrome-Vana- 
| dium open end and box socket wrenches, 
} 


for greater precision 


in boring, measurin 
: . and Chrome-Vanadium Steel Detachable 
Sockets with drop forged Ratchets—over 100 
types, all sizes. 


| ARMSTRONG BROS. TOOL CO. 


or locating. 





i | “The Tool Holder People” 
Write for Free Folder 340 N. Francisco Ave., Chicago 12, U.S.A. 
illustrating simple opera- New York San Francisco 





bh tion and many uses! 





a 


tHE BENTON co. | 
DEPT. T, 351 5S. LA BREA AVE., | 
LOS ANGELES 36, CALIF. 


MANUFACTURERS OF OPTI-TOOLS 
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DRILL JIG BUSHINGS 
=~ 2 


ere 















1,.FREE AIR MAIL 
on urgent requests. 

2. Free conversion chart 
and catalog—all deci- 
mal equivalents. 

3. Fullstock—Immediate 
shipment. 

4. Territories open for 

dealers or representa- 

tives. 





Let tesees te tt Be Renewabtes xtow 


PRODUCTS ENGINEERING CORP. 
8511 Sunset Blvd., Los Angeles, Calif. 


a 
ey 
+ 











Super-Spacer and Equipment 


HARTFORD “SUPER-SPACER” 

So many different jobs can be done 
more economically with the Hartford Su- 
per-Spacer that it will pay you to inves- 
tigate its possibilities for your shop. 
Standard equipment includes mask 
plates, reversible jaw self-centering 


moderate in cost. 
applications bulletin. 


Write for illustrated 





THE HARTFORD SPECIAL MACHINERY CO. 


MARTE OR 
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Greater Speed With Accuracy 


chuck, sliding handle chuck wrench. It's | 











CRYSTAL LAKE 8” x 10” UNIVERSAL 
SPRING LOADED MOTOR DRIVE 
GRINDER has established lead in 
small parts grinding. 

Sample Grinding Gauge shown tests from 
three-quarter to one and one-quarter MICRO- 
INCH SURFACE FINISH. Roundness to 
.000005”’, Parallel to .00001". 

UNIVERSAL will grind from 1/32" to 414” 
swing over standard water guards on dead 
center grinding. 


CRYSTAL LAKE GRINDERS 


(Originators of Spring Loaded Motor Drives) 
CRYSTAL LAKE, ILLINOIS 


Since 1910 


hei. 











- 
a 
= 

















PRECISION PARTS 





PRECISION 
IN THE NEWS 





Here is an essential part of modern tele- 


photo equipment—a motor shaft precision- 
Ace. One of the interesting 
features of this piece was the tiny drill rod 


made by 


” 


insert 14” long and '%¢” in diameter. It was 


formed, heat-treated, and centerless 


ground, and then 
reamed hole at the end of the shaft. 


press-fed into a! 


RELY ON ACE FOR PRECISION GRINDING Centerless, Internal 
Cylindrical, External Cylindrical, Blanchard Surface, 
Plain Surface, and Thread Grinding, 


PRODUCTION MACHINING Turning, milling, drilling, cut- 
ting, tapping, and threading of small machine parts 
that require precision grinding 
basis. 


on & Mass-production 


METAL STAMPING Blanking, and extruding of 


small metal parts on presses up to 75-ton capacity. 


forming, 


Spot welding, sub-assemblies and assembly of intri- 
cate radio and machine parts 


HEAT TREATING Electric 
pyrometer controlled, 
carburizing of parts up to approximately 10”x10x15". 


and gas furnaces, individually 


for high-heat, quenching, and 


TOOL AND DIE WORK All operations for the 
of Punches and Dies for small stampings, for Jigs, 
Tool Bits and 


production 


Fixtures, Gages, Moulds, Form Blocks, 
Circular Form Cutters, 





ACE MANUFACTURING CORPORATION 
for Precision Parts 
1217 E. ERIE AVE., PHILADELPHIA 24, PA, 


























YES SIR! You can now 
make your machine a 


“double purpose” ma- 
chine, the “Standard 
Way”. STANDARD 


VERTICAL SPINDLE 
GRINDERS can be eas- 


d mounted on your 
Planers, Boring ills, 
Shapers, Milling Ma- 
chines, etc. giving you 

fits! vail- 


added whe 
able th or without 
feeds as preferred. 


Mt. Hope & Sixth St. 


AIGHL TOOL @ 











ANON 


lt? Minutes trstead of fours 


On Tungsten Carbide, Tool Steels, 
Special Steels, Chrome, etc. 





Laboratory Graded 


Pure Diamond Powders and 


Diamond LAPPING COMPOUND 


Produces super-finishes and pol- 
ishes down to less than a MICRO- 
INCH with INCREDIBLE SPEED. 


Write us your lapping problems. 
No obligation. 





; ACE ABRASIVE 


F 1 SPRUCE STREET « NEW YORK 7, 


FINISHES 


LABORATOR 








IES 3 
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“JOHNS” DRILL JIGS | 
a Accurate 


SPLIT SECOND JIG ALIGNMENT 
JIG CARRIAGE 





NO RE-CHUCKING 


for your 


Drill & Tapping, Reaming or 
Center Boring, etc., Operations 


Send us your Jigging problems. 


HEUSER MANUFACTURING C0. A iy 
1 . Paulina St. ° icago 22, Ill. RBOR PACERS 


Save time in setting up milling 








machine cutters, and wherever 


accurate spacing must be ob- 


Bpele) tained and maintained. 
Fe eal = ej Made of metal. Not only for 


greater accuracy, but also be- 
cause they will not be affected 
by heat or oil. And can be used 
over and over. Standard sizes 
from .001” to .125”. Specials, 
cut from bar stock, in any length 


prompt a fae PD ‘ 
from £00" ” oid and ground to decimal. 


Order a set of De-Sta-Co Spacers 
from your Mill Supply Distributor 
today. 


DETROIT STAMPING CO. 


= 344 Midland Ave e BeirGit 3 Mich.= 
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Sleeve and overarm types 
.+-in several sizes. Will double 
output of any single spindle 


drill press. 


Quickly adjusted to de- 


sired drill centers from” to 6”. 


Send for bulletin 


MACHINE & TOOL CO., INC. 
12250 COYLE AVENUE 
DETROIT 27, MICHIGAN J 









STUDLER ANGLE COMPUTER 


@ THE STUDLER ANGLE COMPUTER so simpli- 
fies layout of die work, survey of castings, and 
inspection of precision-machined parts that users 
report it is doing the work in one-half to one- 
tenth of the time required by other methods. With 
this instrument, only one set-up of the work is 
required since its surface plate may be rotated 
360 degrees in each of three separate directions of 
rotation: horizontally, vertically, and radially. 
part having a number of angles and related angles 
may be surveyed in a few MINUTES. Model “A”, 
Surface Plate 9’ x 4%” x %”. Model “G” (shown 
above) Surface Plate 16” x 9’ x 1”. Write today 
for Bulletins No. 2 and No. 5. 


THE ANGLE COMPUTER COMPANY 
1709 Standard Avenue GLENDALE 1, CALIF. 





PRECISION GRINDING AT COSTS 
EQUAL TO OR BELOW YOUR OWN 
SHOP OPERATIONS 


Open Capacity Immediately Available 


Let Practical Grinders Handle 
Your Grinding Problems 


« Centerless to 9” diameters 

¢ Internal from }4” up 

¢ Cylindrical up to 16” diameter, 82” long 
¢ Blanchard to 36” diameter 

¢ Flat and cylindrical lapping 


Sales and Service on Carborundum Abrasives 
Christensen Diamond Tools 
Shipments from stock 


UNIVERSAL GRINDING COMPANY 


746 Woodland Avenue ° Cleveland 15, Ohio 
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RAL 
gh FINISH 


poweLed 
AFTER ALIGNMENT 


CHICAGO 23, Itt. 


UM! 
E. A. BA 
iBouRN AV 


BACH MFG- co 
E 


1814 S- 





1846 y ot Many oon BK 1946 





ALLOY STEELS 


| Accentury of experience in the develop- 
ment and application of special steels for 
PRODUCTION, TOOL ROOM, 
| MAINTENANCE. 


Seven warehouse stocks of rounds, flats, 
squares, hexagons, octagons. Forgings 
to specification. 


Write for our data sheet book. 


| WHEELOCK, LOVEJOY & C0., INC. 


138 Sidney Street 
CAMBRIDGE 39, MASS. 
Cleveland 14, Chicago 23, Newark 5, Detroit 3, 

















Buffalo 10, Cincinnati 32 | 










THOMAS -BARKER 


CHUCKS AND VISES 







PRODUCE MORE! 


Easily Installed— 
No Accessories Required 


e Output by turrets, en- 
gine lathes, pipe threading 
machines, cutting off ma- 
chines, drill presses, and 
other types of chucking 
machines, is greatly in- 
creased by the use of 
Thomas- Barker Wrench- 


The - Barker ‘ ie 
Wrenchless chucke tess Chucks and Vises. 
are made in 3-jau 
(shown above) and 


2-jaw types. 


\ pull on the lever grips 
the piece part with great 
power a push on the lever 
releases the part. For many 
parts made on turrets, 
engine lathes, etc., it is 
Thomas - Barker 
Wrenchless vises 
are available in 3- 


jaw (shown below) 
and 2-jaw types. 


unnecessary to stop the 
machine to set the work. 
The cycle of operation is 
simple and fast—reducing 
machine waiting time to 
the minimum. 


Write today for new descriptive 
bulletin No. 201 


THOMAS HOIST CO. 


teveseor 
20 So. Hoyne Ave., Chicago 12, Ill. 
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By threading more holes per tap 
you can increase your production 
and lower tapping operation costs 


with HY-PRO Ground Thread Taps. 


These high production taps are 
scientifically produced to give longer, 
more accurate service, and long- 
er wear between sharpenings. 





HY-PRO method of pack- 
aging makes crush-proof box a 
miniature tool box that fully 
protects taps and offers many 
time-saving advantages. Tension 
cover prevents spilling and in- 
jury to taps. Legible, informative 
labels are color-coded to save 
inventory time, and their posi- 
f tion on cover prevents mixing 
" of sizes when taps are returned 


\ to box. 
3 PROMPT DELIVERY 


Many special as well as 
standard taps in stock 


COMMERCIAL 
PRECISION 
SPECIAL 
- + Ground Thread Taps 


a = ul © Write for Catalog on 
Company Letterhead 


HY-PRO TOOL CO. 
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New Bedford. Mass.. U.S.A. 














YOST DRILL PRESS VISE 


This new Yost vise has been de- 
signed expressly for use on drill 
press operations. Does away with 


special and costly jig fixtures. 


Offered in two sizes 











Width of Opens Weight 
Vise Ne. | jaw, inches | Inches Pounds 
1D 8% | 4 12% 
aD 5 5% 23 








Do you need a vise of ANY type? 


Write today for bulletins on 
the extensive Yost line 


YOST MFG. COMPANY 


1000 MAIN ST. 
MEADVILLE, 


PENNSYLVANIA 












IT’S EASY TO MEASURE 
THOSE HARD-T0-GET-AT 
PLACES WITH LUFKIN 





EK. URACY 


THE LUFKIN RULE C®., 














CH., NEW YORK CITY 
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A PRECISION CHECKING TOOL 


Parallel in all positions to .0001 
Gauge is 1" thick, Standards 1’ dia. 
Over 16" high 
Easy adjustment — Positive lock 


Set this tool to your indicator reading, lock 
the adjusting nut, your reading remains 
the same. Write for further details. 





Joseph B. Fakes & Company 


ROYAL OAK, MICHIGAN 











MILWAUKEE 
Surface Plates 

















A full line of surface plates, angles and 
box parallels. Standard plate sizes from 
8’ x 8” to 48” x 96”, larger sizes with or 
without legs. Plates are finish-planed 
and scraped to insure a very accurate 
surface. 

Write for details. 


J. C. BUSCH CO. 


Engineers & Machinists Since 1907 
172 SO. FERRY ST., MILWAUKEE, WIS. 
JULY, 1946 









SOMETHING NEW 
IN 3-WAY PARALLEL 
SET-UP BLOCKS 


One Handy Set Speeds Set-ups 
To 12 Different Heights 






Set includes six each 
of two sizes: 1" x 2°x 3” 
and7/8"x1-1/4"x1-1/2"« 


This handy, compact set of Moore 
3-Way Parallel Set-up Blocks takes 
the place of a large number of con- 
ventional parallels. Each block may 
be used in any of its three dimen- 
sions to build up to 12 different 
heights. 

Spaced around the work-piece to 
provide support, parallel or per- 
pendicular to working surfaces, 
they eliminate sagging, localize 
stresses and hold work rigidly 
throughout the machining opera- 
tion. And they may be placed to 
avoid interference with holes being 
bored or ground. 

Moore 3-Way Parallel Set-up 
Blocks are carburized chrome- 
nickel steel, finish-ground to 
| .0002”-.0000”. Sides are parallel 
within .0001”, perpendicular with- 
in .0002”. Write for descriptive 
literature. 


am 
Tass 
MOORE SPECIAL TOOL CO., INC. 

726 Union Ave. * Bridgeport 7, Conn. 











MANUFACTURERS OF MOORE 


JIG 
BORER AND MOORE JIG GRINDER 
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Would More Precise 
Temperature Control 
of Liquids or Gases 


IMPROVE YOUR PROCESS 
OR INCREASE PRODUCTION? 











The NIAGARA AERO HEAT EX- 
CHANGER holds the temperature of 
a liquid or gas within close limits. 
Many units have been installed be- 
cause they provide a less expensive 
and less troublesome way of cooling 
cutting oils, lubricants and other 
fluids in an industrial process. But, 
after installation, users have discov- 
ered additional benefits of extra 
plant capacity, increased production 
and better quality production. 





For further information, write for Ni- 
agara Bulletins 90, 94 and 96, or 
ask about experience in your own | 
field, 


NIAGARA BLOWER COMPANY 


Over 30 Years of Service in Industrial Air 
Engineering 


Dupt. TD-76, 6 East 45th Street, New York 17, N.Y. 


Field Engineering Offices in Principal Cities 


AIR ENGINEERING EQUIPMENT 

















INSIDE MICROMETER SETS 
TU-MI-CO TUBULAR Construction— 
strong, light, easy to assemble and handle. 
All tips and connecting surfaces are hard-- 
ened and lapped for long, trouble-free ser- 
vice. Sets complete with mandrels, wrenches, 
instructions— in strong wood cases. 

TUBULAR MICROMETER CO. 
ST. JAMES MINN. 


TuicO erg 
Wd 


—-— 
mee 
CS ee | 











Bay State Handy Vise 


Ps ig made of hard- 

nt ye yet sturdy, ’ Senden 
are week: tor tas 
ing, dela Sleding” 4 


~s State Hand Tapper 


—needs no setup. Instantly 
for quick, accurate 









ae fo tor 


any uses as a “Pair” 


Have 
or individually in in =~ mod- 
ern tool or 


Write for a ll 
circular 


BAY STATE TOOL & MACHINE CO. 


DEPT. A 412 ALBANY STREET, SPRINGFIELD, MASS. 
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.. 


you have an operation 
that requires 


PUSH 


or 


PULL 


an Oakland Air Cylinder 
will do it faster and easier. 
Write for attractive catalog. 


OAKLAND ‘ENGINEERING CO. 
— 800—100th Ave. 
OAKLAND 3, CALIF. 

















Fast Accurate Measurements 
with the NEW AMIC 
QUICK ACTION 


VERNIER 
CALIPER 


Size 
Do 6" 
shop, garage, repair shop, aircraft SS 


maintenance, etc. > 







THE PERFECT 


A flick of the thumb and you've got your ~ 
external and internal dimensions. Knife-edged 
jaws provide exact thread measurements. A depth 


and American made, the 
is a quality tool without a rival. 


1/10 mm. _ Also 
Height Gages, Depth Gages, Pocket Calipers, Com- 
poretere, Precision "Graduated Metal Scales. 
Write for FREE Booklet A and price list 
or telephone PEnnsylvania 6-0687 





AMERICAN MEASURING 


INSTRUMENTS CORP. 


240 WEST 40th ST. » NEW YORK 18, N.Y 





JULY, 1946 












gage blade gives speedy depth measurements. Made of 
Stainless steel or toolsteel; packed in a sturdy leather 
case. Scientifically engineered, painstakingly machined 

A Quick Action Caliper 


Graduations in English—1/32” or 1/40”; in Metric 
—full mm. Reading on Vernier 1/128” or 1/1000” and 
AMI Precision Vernier Calipers, 








SPEED UP 


Locks and unlocks with 
a half turn. Opens to its 
full opening and closes 
instantly. Rugged—built 
for production work. 


Model 4-AV Automatic 


“ALE VEISE- 


Increases production 
TEN TIMES or more. 
Opens and closes auto- 
matically. Long-life 
valves and controls 
built-in. 

















Bulletins 


wri 


CARDINAL 


ae‘ 


MACHINE COMPANY 


Glendale, California 
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HACK SAW 






HAND Hac 


Aluminum 








Brass Metal Tp; 
% im 
conduit 0 Tubing M.A. FOR D MFG. COMPANY, INC. 
°Ppe: 
Drill Rog Son sane 739 W. FIRST STREET DAVENPORT, IOWA 
ane Alloys — Pipe 
ight Angles hin Tubing 


POWER Hack’s, Steals” “All Metal 
Bronze SAW CUTTing OF 
‘pe 


Cast tron 
ite, 
ia aie 

Pe iene Tool Stee! 
H (Large Dig.) of se Die. 
| sovy y sr Tool Stee! 
iron . (Med Dia) 
*—e Wren’ 

Ought 
diane SAW CUTTING oF” 
ve Sheets a ee 
— 3 Boorg Mets an 

fon z 
: Monel Sheen 
‘pe i 



















This metal cutting book 
tells you the proper selec- 
tion and use of Hand and 
Power Hack Saw Blades and 
Flexible Back Band Saws for the 
materials you cut. 









Write for Specification 
Sheets and Prices ++ ° 


NGS, | nc. 
COLONIAL BUSH! = 


Michigan 





KNOW-HOW BOOKLET 
Use the coupon to send for copy of “Metal 
Cutting”—a miniature textbook on selection, 
care and use of hack sow blades and frames. 











CLEMSON SROS., INC., Middletown, N. Y. 
Please send me a copy of your booklet “Metal Cutting”. 


Name. 


—— Rit ae BUSHING) 
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EXPERIENCED DIE MAKERS 


For Plastic Molds — Must Be Fully 
Qualified — Wanted By An Old Es- 
tablished Los Angeles Concern — 
Top Wages — No Designing. 


Write Us Your Qualifications Giving 
Details of Experience and Ability 


TOOL & DIE JOURNAL 
2460 Fairmount Boulevard 
Cleveland 6, Ohio 
Box MD-544 











DYKEM STEEL BLUE 
STOPS LOSSES 


making dies and templates 


Simply brush on, ready for the layout 
in a few minutes. The dark blue back- 
ground makes the layout lines show up 
in a sharp relief, and at the same time 
prevents metal glare. Increases effi- 
ciency and accuracy. 

Write for full information. 


THE DYKEM COMPANY 
2201 N.1ith Street St. Louis, Mo. 








Well connected Swiss business 
man wishes to act as 


REPRESENTATIVE 


in Switzerland for factory equipment 
and automobile repair tools and parts 
(cutters, spiral drills, screw taps, etc.). 
First class bank references. 

Write to Reneé PERRUCHOUD, Rue 


de Zurich 47, Geneva, Switzerland. 








SPEED 


with economy 


ll 





ohnson 


FURNACES 
THE IDEAL TOOLROOM FURNACE 


JOHNSON 
Hi-Speed No. 120 
Reaches 1500° F. in 5 
Minutes — 2300° F. in ¢ 
30 Minutes to econom- 
ically heat-treat ANY 
steel. 

















Compact, powerful and re- 
markably economical to op- 
erate, Johnson Hi-Speed No. 
120 is unexcelled for heat- 
treating high speed steels . . . 
for hardening ANY steel 
dies, tools or small metal 
parts. Gets the job done 
FAST to save time and gas. baa) 
Firebox 5 x 7% x 134 lined 
with high temperature in- 
sulating refractory. Tem- 
peratures easily regulated. 
Complete with Carbofrax H 
Hearth, G.E. Motor ; 
and Johnson Blower. 
$129.50 
F.O.B. Factory 
There is a Quick Acting JOHNSON Furnace for 
every heat-treating need. Write today for Literature. 
pom — a a a~ — _ —_ — - - -_ -_— - 
JOHNSON GAS APPLIANCE CO. 

575 E Avenue N. W., Cedar Rapids, lowa 
Please send FREE Complete Literature on 
Quick Acting Johnson Furnaces. 
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and 


DEPTH SET WITH 
GAGE BLOCKS 200 


any decimal dimension up to 3.00 


Special anvils and ‘a. 
longer rods are also . 
available. Write for 


descriptive circular. 1016 E. Columbia St. Evansville, Ind. 


Hundreds of Industrial Plants have 


CUT GAGE COSTS 


with S$CHNACKEA 
FLUSH PIN GAGE 


With this new adjustable gage, you can have 
an accurate Flush Pin Depth Gage quickly 


varied gaging purposes in production and in- 
spection. Set consists of 3 interchangeable 

TOLERANCE SET WITH depth rods (1”—2”—3”) and 1” diameter slid- 
\ _ MICROMETER SCREW ing anvil, adjustable to required depth. Slid- 
of ing tolerance feelers at the top are set with 
micrometer screw from plus or minus .000 to 
. Locks firmly. Standard set applicable to 





save time and money. Serves many 














HARDNESS TESTING 
has been done with the 
SCLEROSCOPE 
since 1907 


THE SHORE 
INSTRUMENT 
& MFG. CO., INC. 
9025 Van Wyck Avenue 
Jamaica, N. Y. 





| Motor Mica 


TRADE MARK REG. VU. S. PAT. OFF, 


ANTI-FRICTION COMPOUND 


SERVING INDUSTRY FOR 30 YEARS 


Cools hot beari mt 
ove toughest lubricating problems. 
Important in Die Casting and Deop ” Drawing. 
Works wonders with cutting olls. 
Packed In 5-10-25-50-100 Ib. containers. 
Ask for FREE Sample 
Write — Wire — Phone your Order today! 


SCIENTIFIC LUBRICANTS CO. 
3469 N. Clark St. Est. 1914 Chieage 18, Ill. 

















168 


SCHMIDT... 








MINN-KOTA Foundry & Mfg. 








Use artificial or natural gas or gasoline. Start with- Open Fia 
out generating—"soldering heat in less than a minz- Mm. ..! 
ute.” Schmidt “CONCEALED FLAME” Soldering Branding 
Torches hold coppers steadily at any desired heat for 
continuous work. Very economical. 

A moderate investment in Schmidt Equipment will 
\ step up production, reduce costs and increase profits. 

Send for circular 









riane TORCHES 


for all Soldering 
ime 

Laboratory 
Use 


ote 


Co., Dept. 805, Fargo, North Dakota 
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PRECISION DRILL NIG BUSHINGS 


Standard sizes and styles in stock for prompt delivery. 
Write for catalog showing table of standard sizes of bushings with 


. A : P t 
price list and other valuable information for the tool designer. Ryo ee G. 
pee: 8017 
REPRESENTATIVES 
BUFFALO.N Y eee ° * DETROIT. MICH Maree IND LOS ANGELES. CALIF 
John J. Kelly Mull, Je Jomes W Booth W. Mull, Je Wolter W Millar 
Cleveland 8196 idateasen 6113 TEmple 1.4040 ” dies 9393 PRospect 2687 
NEW YORK, N.Y PHILADELPHIA, PA Wi giny PA SEATTLE, WASH * STRATFORD, CONN 
Carlton Eberhard Albert 8 Dorn W. Mull, Jr H. F. Soderling Co Elisworth St & Sup Co 
Wisconsin 7-9193 DElowore 3553 tihptiocn 3177 Garfield 6386 BRidgeport 7.3317 
*Stock carried at these locations 
WEstfield 


ACCURATE BUSHING COMPANY, 440 North Ave., GARWOOD, N.J. 2-241 

















Accurate Hole Transfer Made Easy With 


MODELS— PATTERNS NIELSEN TRANSFER SCREWS 


i ; Simply insert in holes, 
Plaster Molds, Mock-Ups, Castings, Etc. | invert, strike sharply 
for DUPLICATORS and FOUNDRIES | 


Made to your specifications from artifi- 
cial stones, gypsum cements, and plasters 


and you have centers 
and drill circles per- 
fectly located. Reduce 
time and eliminate 
spoilage of other meth- 
ods. 7 sizes U.8.S. 





Write, wire or phone for accurate esti- 
mates and early delivery commitments 


MARCO MFG. CO. 


132 E. Crosier St., Akron 11, Ohio 


I ive — Last fo 
year. Writ te tor cir. 
cular. 

NIELSEN TOOL & 
DIE COMPANY 
1966 W. Eleven Mile Rd. 
Berkley, Mich. 





Phone JE-8029 
























A REAL HELPING HAND 


It’s a help that die makers, tool makers, machin- 
ery builders and general machinists have long 
sought—a more accurate and surprisingly faster 
way of transferring blind screw holes. 

The Heimann Transfer Screw 
Set is a self-contained, complete 
tool. No wrenches or pliers are 
necessary. Made in 3/16” to 1” 
diameters. 


Send for price list. 


HEIMANN MFG. co. 
wee Ohio 
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Combination - 
3 or 4 Way 


AIR 
VALVE 


This new, ingenious 
MEAD VALVE is 
almost universal in its 
uses yet is so simply constructed it gives long, troublefree service. No 


sliding closures . . 1/16” movement operates from full open to full 
closed aepien « speed of action, minimizing operational fatigue. 

4B BENCH VALVE. . . for use on machine table or bench. Func- 
tions as a 4-way valve . . . two 3-way valves . . . one 3-way valve . 


and as a 3-way valve and a blower! 

4W FOOT CONTROL. pedal works valve either as 3-or-4-way. 

Adiustable pedal stop provides quick change from 3-way to 4-way. Same 
of f made by rocking pedal as by moving lever of 





bench valve 

4C FOR CAM OPERATION .. . can be mounted on drill press, etc., 
for automatic control of air cylinder by suitable cam. 
Write for new Air Power Catalog describing Mead’s Air Vises, Clamps, 
Presses, Workfeeders, Controls, etc. Just off the press! 


MEAD SPECIALTIES COMPANY + 4114 No. Knox Ave. + 


READY... Ge Nec MEAD 







a 
<6 


4c 


Dept. NA-36, Chicago 41, Ill. 














New Nesting Type Tote Pans 




















STEEL FORGED QUARTER TURN SCREWS 


. - Send for Catalogue “A” 
Pe Le | INTER-STATE DESIGNING & TOOL CO. 
J. L. LUCAS & SON, INC. 3515 N, 10th St. Philedelphie 40, Penne. 





FOR JIGS AND FIXTURES 











Bridgeport, Conn. 








BAND AND 







Famous 
for 
Efficiency 








306 East 38th Street 





DUPLEX M-6 


The latest in pedestal type grinders. Actually 

two machines in one! 14” disc for all rough 

work ... 6x 48” band for finishing. Preci- 

sion-built to meet postwar production 

standards— quickly, economically! 

Other styles and sizes in New Booklet 
inishing— Write Today 
WALLS SALES CORP. 


DISC GRINDER 


New York, N. Y. 
TOOL & DIE JOURNAL 






















SAVINGS from your 
tool room will 
soon pay 
the low 





initial cost. 





ON ALL SAWING, FILING AND LAPPING OPERATIONS | 





TT 
Cut costs 50% to 60% and turn production time into 
profits. It is a proven fact it is easier, quicker and 
more accurate to saw and file dies than to 
drill and chip. 








PRODUCTS 






Oliver Instrument Co. 
1436 E. MAUMEE 
ADRIAN, MICH. 





Send for illustrated literature. 


AUTOMATIC, DRILL GRINDERS— TOOL 
AND CUTTER GRINDERS — DRILL 


POINT THINNERS—TEMPLATE 


TOOL GRINDERS FACE MILL 


Oo F 4 0) R I A | GRINDERS—DIEMAKING MACHINES 








THE HABIT 
OF PRECISION 


@ Established over a half-century ago to design and 
build fine surveying Instruments that had to be 
accurate, The J. C. Ulmer Company has always 
made precision a habit. 

Today this Ulmer habit of Precision Service Is paying 
dividends to many of the outstanding industrial plants 

















f America in th dp f thei 
Ulmer-bult teak, gages, jigs, fixtures and pan | DRILL THESE HOLES 
mac. a 

Write today for our new folder, “Precision Service”. BY cat Me —* 

THE J. C. ULMER COMPANY literature. 
The Habit of Precision Since 1893 WATTS BROS. TOOL WORKS 
1791 East 38th Street ¢ Cleveland 14, Ohio Wilmerding, Pa. 





















Price includes Indicator, Adjustable 
Mounting Arm and Universal Holder, 
Special Contact Points Available, 


A True Precision Indicator _ 


THE REICH 
3-WAY 


SURFACE TEST INDICATOR .. 


. « small (21/2 inches) . . . compact, practical and sturdily constructed. Can be read 50 
from EITHER side, or the end, Readings, in white, on a black background, are easily $§ let 
visible. Pointer is bright red. Scale graduated in thousandths of an inch, with non- complete 
magnetic movement range of .014. The MOST PRACTICAL and ACCURATE [in either i 
direction) Indicator of its kind. ORDER NOW! (plus postage) 


J. R. REICH MFG. CO., 45 E. STROOP RD., DAYTON 9, OHIO 
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Here is a Model 140 C-F Positioner, 
handling a large, unwieldy weld- 
ment with great safety to men and 
weldment. The weldment is clamped 
or tack welded to the Positioner 
table, and is under the positive 
control of the welder who can tilt 
the table to 135° from horizontal 
or to any point at any speed in a 
circle of 360°. When great weld- 
ments are being handled, they are 
up out of the way—require less floor space 


C-F Power operated models with variable 
important production tools in teday’s great 
Drilled table is a convenient platen, perm 


easily removed to provide for jigs or special fixtures. Write for Bulletin WP-22, which 


gives complete information on C-F Weld 
Kilbourn Ave., Chicago, 23, Ill. 





MANHANDLING A HEAVYWEIGHT 


and are always under the welders’ control. 


or constant speed table rotation have become 
er emphasis on welding for peace-time products. 
itting a wide choice of setting-up means, or is 


ing Positioners. Cullen-Friestedt Co., 1316 S. 
Asa 
a9 

positioned welds 
mean better, more 
economical welds 








WAKCO-NOVOTNI WEIGHT RULE 
enables you to calculate almost instantly the weight 
of a piece of metal in any size or shape. Covers 
aluminum, brass, cast iron, copper, lead, magnesium 
and steel, in balls, bars, cubes, fillets, hexagonal, 
octagonal, plates, prisms, pyramids, ' round, 2 round, 
round, wedges, etc. Rule made with all-white plastic with 
markings protected by overlamination of clear plastic. 
RULE in case with Instruction Manual .. $13.50 
WARREN-KNIGHT Co. 
136%2 N. (2th St., Phila. 7, Pa. 








ARTUS ARBOR SPACERS 


The COLOR tells 
the THICKNESS 


ARTUS Arbor Spacers made 
of plastic in various colors 
identify thickness at a glance! 


.0015, 2, .003, 

.005, .0075, .010—.030. 

Speed up accurate fitting at 

low cost. Write for folder. 

Spacers, Gaskets, Shims 

IMMEDIATE DELIVERY 
INDUSTRIAL PRODUCTS SUPPLIERS 

106 Water St. Dept.T New York 5, N. Y. 



























Order a trial instal- 
lation today—check the 
. advantages of silent stock 
|= tubes in your own machines. 
| 

Write for Ill d 
|Get the Facts “Scitetin Today” 


\ 


YOUR SCREW MACHINE, 
DEPARTMENT! 


Increase the efficiency of your screw machine de-| 
partment by installing C-T Silent Stock Tubes in 
SINGLE or MULTIPLE Spindle Machines. By 
effectively eliminating stock clatter, you increase 
worker efficiency and morale and reduce job fatigue 
caused by ear-splitting noise of whirling stock in 
banging pipe. 

Dept. 24, 4011 W. Lake St. 
Corlett-Turner Co., cuicaco 24, ILLINOIS 


A 
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**Unbrako”’ 





Self-Locking 


@ BECAUSE the combination 
strength, and the Knurled Point Self-Locking qualities, prevents the 


Solid steel. . 
immensely popular. 
“Hallowell” products are sold entirely through distributors. 


Socket Set Screw 


Pot'd. & 
Pots. Pend. 





Good Reasons 


for ordering “Hallowell” Shaft Collars of Steel 
@ BECAUSE they run true and are accurately and beautifully finished. 
@ BECAUSE they are fitted with the Self-Locking ‘“‘Unbrako” Socket 
Set Screw with Knurled Point, that positively will not shake loose, 


despite all vibration. 


collar from shifting or sliding. 


@ BECAUSE it cannot crack, rfor will the threads strip, when the set 


screw is tightened. 


Write for 


OVER 43 YEARS IN BUSINESS 


STANDARD PRESSED STEEL CO. 


JENKINTOWN, PA. 


BRANCHES: Boston, Chicago, 


of the 


. Smallest: 3/16” bore . . 
further 





“Unbrako” Socket Set Screw 


. largest: 3” bore. Have become 
details “Unbrako” and 


BOX 600 


Detroit, Indianapolis, St. Louis, San Francisco 











Dealers in 
Principal 
Cities. 





Variable 
Center Scope 


The world’s stand- 
ard of accuracy in 
locating layout lines, 
centers, holes or 
edges. Fast, fool- 
proof. 


Write for Catalog No. 10 
Center Scope Products 


3829 San Fernando Road 
Glendale 4, Calif. 








= ie *, Ys 
TAMMS LAYOUT DOPE 
Comes in Blue, Black, Orange, Red. Dries fast. 
Oil resistant. Won’t chip, crack or flake off. 


Also ideal as marking dye. Get 8 oz. brush-in 
cans, pts., qts.,drums. SAMPLE FREE! 


TAMMS SILICA COMPANY 


228-TD North La Salle St. « Chicago 1, IHlinois 








Type Shear. 





No. Bl—cuts 14 gage—weight 
18 Ibs. 

No. B2—cuts 10 gage—weight 
35 Ibs. 


The Beverly Shear Mfg. Co., 3004 W. 111th St., Chicago 43, Ill. 


CUT ANY SHAPE CLEVERLY 
with a BEVERLY SHEAR 


Regardless the shearing job, straight or irregular, you 
can do it faster—better with a BEVERLY Throatless Bench 


Comes in 3 sizes... 


No. B3—(Equipped with ball- 
bearing holddown device)— 
cuts 4 inch mild steel or 
10 gpee stainless, weight 
58 Ibs. 






Dept. 7 
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“. HANDIEST MACHINE 
IN THE SHOP” 


Better Because It’s 
Built Better 


There’s hardly a grinding operation, 
light or heavy, yt this ole 9 precise 
No. 4U Universal Grinder won’t take in 
its stride. That’s why it’s always kept 
so busy in the machine shop or tool 
room . . . why it’s so often called the 
handiest machine in the shop. 

Bulletin No. 2 contains complete 
specifications. Write for your copy 
today. 


PRODUCTION MACHINE COMPANY 
Dept. TD GREENFIELD, MASS. 












HELP PREVENT AN ACCIDENT TODAY! 


SAFETY 


(Reg. Trade Mark) 


WEDGE GRIP 





Pat. No. 2,089,794 


LETTERS & FIGURES 
+ No Spalling! e No Mushrooming! 
¢ For tough stamping jobs. 
¢ Deeper impression with less exertion. 
e Any size character from 1/16” to 1”. 
Write for Literature 


SSNNINGHAM co 


SAFETY STEEL STAMPS 





104 CARSON STREET «+ PITTSBURGH 19, PA. 





UNIVERSAL MASTER 


WASHER DIES 






Once you invest in 
Hovis Master Dies 
to meet your 
requirements, 


<- 


then these 5 SMALL INTER- 
CHANGEABLE PARTS are all 
you need to buy to make 
a new size washer. ——> 


Eliminate the cost of complete 
new dies. Write for literature. 


HOVIS SCREWLOCK COMPANY 





8100 E. Nine-Mile Road, Van Dyke, Mich. 


Phone: Centerline 1575 


174 





(Suburb of Detroit) 











For precision internal gaging 
to fractions of .0001” — 


COMTORPLUG 






1” to 8” 
diameters 





Used by trainee or ‘old 
hand,” Comtorplug 
gives automatic preci- 
sionto fractions of 
.0001”, Patented ex- . 

panding internal comparator shows ACTUAL SIZE 
(not a passing reading), front or back taper, out-of-round, 
bell mouth, etc. Rugged, practical for machine oper- 
ators and bench inspectors. 


Request New Bulletin 31 


THE COMTOR co. 


82 Rumford Ave. Waltham 54, Mass. 
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CONTRACT TOOLING 





AND PRODUCTION 





Illinois 
DRESEL-BETZ COMPANY 
Belleville, Ill. 


Designers and Manufacturers of Tools, Dies, Jigs, 
Fixtures, Metal Stampings 


* 


PRESS BRAKE DIES 


and Punching 
Attachments for All 
Makes of Press Brakes 


DREIS & KRUMP MFG. CO. 
7428 S. Loomis Blvd. Chicago 36, Ill. 


* 
ROCKFORD DIE & TOOL WORKS, INC. 


Seventeenth Avenue, Rockford, Illinois 
Phone MAin 3084. Designers and Manufacturers 
Tools-Dies-Jigs-Fixtures. Production Job Work 


s = 

Michigan 
DAVIS PATTERN & MFG. CO. 
16905 Livernois, Detroit 21, Mich., UNiversity 
4-1717. Wood patterns, models, dies, jigs, forms 
and fixtures. Metal patterns, match plates and 
templates. Fast service. Competitive prices. 
Send prints for quotes. Attractive proposition 
for representative. 


DAVIS TOOL & ENGINEERING CO. 
19250 Plymouth Road, Detroit, Michigan 
VErmont 5-6000. Tools and Dies, Special Machinery 
Sheet Metal Stampings and Assemblies 


LINCOLN PARK MANUFACTURING CO. 

3306 Dix Road, Lincoln Park, Mich., ATlantic 
8111. Special high speed circular, dovetail, flat 
form tool bits. Small machines, jigs, gages, dies 
and experimental parts requiring greatest ac- 
curacy. Regrinding and salvaging high speed 
flat form, special bits and small flat broaches 
Representative Wanted. 


New Jersey 


ATLANTIC TOOL & ENGINEERING SERVICE 
1 Montgomery St., Jersey 2, N. J.. BErgen 4-1847 
4 slide tooling—Designers and builders of tooling 
for Nilson, Bird, S. Multi-Slide, Waterbury 
Farrel Eyelet machines 


THE VIKING TOOL & MACHINE CORP. 

6 Main Street, Belleville, New Jersey 
Tools-Dies-Jigs-Fixtures-Molds-Gages-Machines- 
Stampings-Specialties 


New York 


CONRAD & MOSER 
2-23 Borden Ave., 
Machine Tools & Molds, 
Aluminum Cast Parts, 
Housings 


RANE TOOL CO., INC. 
17 Ross St., Jamestown, N. Y., Phone 7-175. Spe- 
cialists in Blanking, Forming, and Drawing Dies 


Long Island City, N. Y. 
Parts & Machines, 
Aluminum Sheet Formed 


Ohio 
CLEVELAND UNIVERSAL 
JIG COMPANY 
13404 St. Clair Ave. Cleveland MUlberry 2600 
DESIGNERS AND BUILDERS 
Jigs & Fixtures Special Machines 
Production Engineering 
Complete Plant Routing and Tooling 


THE DENNING MANUFACTURING CO. 
1775-81 E. 87th St., Cleveland, O., CEdar 0801 
Designers and Builders of High Grade Dies 


GENERAL DIE & TOOL CO. 

— W. 55th St., Cleveland, O., WOodbine 4736 
Dies, Tools, Jigs, Fixtures, Light Stampings 

Special Machinery, Manufacturing 


THE INDUSTRIAL MACHINE CO. 

1436 East 47th St., Cleveland, O. Fou 
1908. Builders of Special Machinery. 
Machine Work. 


KIFFER TOOL & DIE CO. 

5601 Tillman Avenue, Cleveland, Ohio, 
WOodbine 2440-2441. Manufacturers of Special 
Machinery, Tools, Dies, Jigs, Fixtures, Swiss Jig 
Boring 


NOBLE & STANTON, INC. 
998 Broadway, Bedford, Ohio, Bedford 1234. Tool 
Makers—Specialists in Aircraft Work 


PARAMOUNT TOOL CO. 
1392-98 East 43rd St., Cleveland, O., ENdicott 
2220. Jigs, Fixtures, Dies, Experimental Work 


THE PHOENIX MACHINE CO. 

2711 Church Ave., Cleveland, O., CHerry 1048. 
Contract Grinding, Boring ‘and Plani ng 
Lester-Phoenix Die Casting and Plastic Molding 
Machines 


A. P. SCHRANER & CO. 

3838 Payne Ave., Cleveland, O., HEnderson 8644. 
External Cylindrical Lapping Machines, Special 
Machinery, Tools, Dies, Jigs, Fixtures. 


THE VARIETY MACHINE & STAMPING CO. 
12695 Elmwood Ave., Cleveland, O., LAkewood 8433. 
Designers and Manufacturers of Dies, Metal 
Stampings. 250 tons capacity 


nded in 
General 


— 


THREAD GRINDING 
BROACHING 
MAGNETIC INSPECTION 





AVIATION & AUTOMOTIVE PARTS 


Gear Specialists 


1917 EAST GIL ST. * CLEVELAND 3 
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Cablon be Webber 


Immediate Delivery of 
Carbide Gage Blocks 


in individual pieces or sets 


' The entire stock and production rights of the “CARBLOX” Division (Carbide 
' Gage Block) of the Lincoln Park Industries have been acquired by the Webber 
Gage Company. 


Webber now produces the long wearing surfaces of cemented carbide gage blocks 


plus steel gages with the more acceptable thermal qualities. 

Used together they provide greatly increased serviceability. 

The inexpensive carbide units are designed to supplement the greater working 
accuracy of Webber Blocks and thus provide a combination that will extend gage 


life by many months. 


Owners of Webber Gages are urged to save wear on their present sets by the 
t=] bn] I . 
addition of .050" or .100” Carblox or both, depending on service requirements. 


This addition will eliminate the frequent necessity of checking blocks. Carbide’s 
high cohesion also eliminates difficulties sometimes encountered in wringing thin 


steel blocks. 


Carblox are offered in the following sizes: . 100", .050", .05005", 0501", 0502”, .0503", 
0504", .0505”, .0506", .0507", .0508”, .0509", with accuracies of 000004" or 090008". 


Write for further information. 


Webber makes precision 
gage blocks exclusively 
* Gage Block Sets in Steps of 
-00005". 
*% Individual Special Size Blocks. 
* Heavy Duty Gage Blocks. g g r 


*% Angle Gage Blocks in Steps 
ol". 


a ia aaa GAGE COMPANY 


12903 Triskett Road + Cleveland 11, Ohio 
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Some examples of what can be done 
with Whistler Adjustable Dies. Work 
in practically any type press. 


Re-use same = prey Ms : 
WHISTLER > tue cre wn 
ADJUSTABLE DIES 


in unlimited 
combinations 


To Pierce Holes of any 
diameter from 1/39” up. 





To Perforate Special 
Shapes. 


To Notch Corners. 


Make up your die sets from Whistler units 
taken from stock. Save production time and 
reduce product costs. 


Whistler notching dies, group in the same set-up. Continued dies made to order in a few days. 

dies and standard units are espe- re-use in a variety of arrange- 

cially adaptable to combined use —_— ments quickly writes off original 
investment. Reason enough for 
their expanding popularity with 
hundreds of America’s best 
known manufacturers. 


You get production economy 
plus precision perforating in 
practically any _ ss with these 
Whistler dies. Set-ups are easy 
and fast. No special tools re- 
quired. Heavy duty series easily 
Now available from stock ina pierces 4” steel. All parts are 
range of diameters up to 3",ship- interchangeable. Tolerances to 
ment can be made the same day .0002” are maintained. And, 
your order is received. Special there are many other advantages. 
sizes, shapes,notchingand group Get in touch with Whistler. 


WRITE FOR YOUR WHISTLER 

‘secre ere, Y §, B, WHISTLER & SONS, | 
duction advantages of « e ij NC. 
Whistler Adjustable Dies 752-756 MILITARY ROAD BUFFALO 17, NEW YORK 
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ADAPTABLE TO ALL : 
MILLING MACHINES IN LABOR — MATERIAL AND 
TOOL BREAKAGE 





EASILY CUT-OFF 
TOUGHEST STEEL 


Steels just don’t come too tough for MARVEL Giant 
Hydraulic Hack Saws. Take, for example, the three No. 18 
MARVEL Saws, at the Babcock & Wilcox steel mill, shown 
above. These machines are used to cut test specimens for 
sample pieces of stainless and other tough alloy billets which 
are checked for seams, pipes, etc., before being drawn into 
tubing. It takes tough steel to make the best tubing, and 
it takes modern sawing equipment to cut it rapidly, accurately 
and economically. 


With 10 types of metal-cutting saws, each available in a 
series of variations, MARVEL can furnish sawing machines 
that exactly meet your requirements. If you have a metal- 
sawing problem—call in the local MARVEL Sawing Engineer. 


Write for MARVEL Catalog or check it in your Sweet’s 
Catalog Files. 





ARMSTRONG-BLUM MFG., CO. 


“The Hack Saw People” 
5700 West Bloomingdale Ave., Chicago 39, U.S.A. 
Eastern Sales Office: 225 Lafayette St., N.Y., 12 





